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Prof. E. A. Burt, of Middlebury, Vt., sent a number of fleshy 
plants in alcohol. As in previous years, his specimens are collected 
with the greatest care, and no one sends nicer alcoholic specimens 
than he. 

T. J. Fitzpatrick, Lamoni, Iowa., has favored us with a number 
of dried specimens. 

A beautiful lot, mostly of Fomes, was received from C. V. Piper, 
Pullman, Washington. The shipment also contained a most interest- 
ing Hydnum, analagous to Fomes, which was described in Myc. Notes. 

Prof. J. B. Ellis, Newfield, N. J., has named a number of speci- 
mens, but owing to the illness of his wife, I have not felt disposed to 
impose on him as much as usual the last few months. 

But a few specimens were received from Prof. A. P. Morgan, 
Preston, O., owing to the fact that his collection has been pretty 
thoroughly robbed in previous years. 

My friend Dr. Wm. Herbst, Trexlertown, Pa., has continued 
his collections, both dried and in alcohol. 

E. Bartholomew, Rockport. Kansas, collected a number in alco- 
hol, including several type specimens named from his collection, and of 
the greatest value in a museum of this kind. 

Prof. A. J. McClatchie, sent us a few alcoholic specimens from 
Pasadena, Cal. Since his removal to Phoenix, Arizona, we have re- 
ceived nothing from him, but we have faith that he has not forgotten 
us. 

Mr. Chas. Crossland, favored us with a fine package of English 
specimens last winter, including a nice lot of Bovista nigrescens, a 
species we do not seem to have in this country. 

Prof. J. Dearness, London, Ontario, has made two shipments of 
dried specimens, adding a large number to the collection. 

We have received some rare plants from the following gentle- 
men. 

E. B. Sterling. Trenton, N. J., Cyclomyces Greenii, Lentodium 
squamulosum and others. 

Capt. Chas. Mcllvain, Colebrook, Pa., a beautiful specimen ol 
Cyclomyces Greenii, and others. 

Hollis Webster, Cambridge, Mass. Cyclomyces Greenii, Naucoria 
Christinae, Lepiota rachodes, Mitremyces lutescens and others. 

F.J. Braendle, Washington, D. C, Stropharia bilamella, Mi- 
tremyces lutescens and others. 
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Correspondents and friends in general, have brought and sent 
to me fungi they have found, in several instances that proves of much 
interest. 

I am indebted to the following for kindnesses in this line : 

H. J, Koch, Cincinnati, O. 

Prof. W. C. Bloyer, Cincinnati, O. 

J. H. Hart, Trinidad. 

H. Kr^emer, Philadelphia. 

A. D. Selby, VVooster, O. 

Prof. Thos. Norton, Cincinnati, O. 

S. D. Rouse, Covington, Ky. 

A. S. Hitchcock, Manhattan, Kans. 

Hugo Bilgram, Philadelphia. 

Miss Hays, Ithaca, N. Y. 

E. M. Holmes, London, Eng. 

Wm. Knox, Cleveland, O. 



G. W. Hubbard, Nashville, Tenn. 

Grant Wyrick, Chicago, Ills. 

Prof. Wm. Miller, Cincinnati. 

G. B. Fessenden, Boston, Mass. 

Allie Kemme, Cincinnati. 

Geo. Ell, Cincinnati. 

Prof. W. H. Aiken, College Hill, O. 

David James, Cincinnati. 

B. O. LoNGYEAR, Agricultural College, 

Mich. 
Rev. C. H. Demetric, Emma, Mo. 
R. L. Hawkins, Cincinnati, O. 
Tom Bell, Cincinnati, O. 



Specimens listed in the collection by the name of the country 
as France, Alabama, were acquired by purchase. I am indebted to 
Prof. Patouillard for examining the French specimens and revising 
their determinations. 

The season in this neighborhood was favorable for fungus 
growth, especially in June and September. We have collected quite 
a number from this locality, which we had not previously met. 
Specimens of my collection are indicated in the list by the letter L. 
and an additional letter showing the location of the collection. L. C. 
relates to specimens collected in the neighborhood of Cincinnati : 
L. K. to specimens collected at Crittenden, Ky., about twenty-five 

miles south of Cincinnati. 

• 

During July a visit was made to Dr. Herbst, at Trexlertown, 
Pa., and Prof. Ellis, at Newfield, N. J., but owing to the excessive 
dry weather that prevailed in those sections at that time, but few speci- 
mens were secured. 

The names under which the plants are listed, are as labeled when 
received, or as determined when collected. In a few instances subse- 
quent study or advice has changed the name, but the corrections are 
not indicated in the list which was made from the museum record, as 
the plants were entered when received. 

January, 1899. O. C3-. X-iX-iOYID. 



Digitized by 



Google 



afiTT^fi n'^4 L 






CATALOGUE OF SPECIMENS ADDED 
DURING 1898. 

A1IIA.NITA.9 vagincUay (var fvlva) Peck. /armosa, Pdck, spreta, G. W. Hubbard, muscaria {var 
formosa^) Peck, Frostiana^ Peck, solilaria, Wyrich, Candida^ Alabama, prariicolay Bartho- 
lomew. 

LiBPl OT A, joroc«*a, L C, {form ruhescenSy) L 0, granulata, Burt, cepsestipes, Burt, metulsespora, 
L K, cristata, Burt, Peck, Patoaillard, mbremota^ Wm. Miliar 2, L C, clypeolaria, L 
Kjfarinosa, FitzpHtrick. Wm. Miller, L C, pusillomyces, L C, fuscosquameuSt L O, erina- 
ceuH, L 0, allaviinaj L K, meleagris, L C, ccendescens^ L C 2, Itlacfa^ Burt, raihodes, Patouil- 
lard, Fessenden, Webster, mastoidea Patouillard* naudnus Patouillard. 

ARIIIIIjLiA.RIA.f mdleuSf Peck, nardosmia, Braendle. 

TKICHO LiOM. Al^ personata^ Braendle, 8<?;unc/um, L Cy dryophilaf McClatchie, Peckii, Peck, 
Qeorgii Patouillard, fume^ens, Braendle. 

CLiITOCYBE, monodelphiiSy Langlois, L O, (abortive forrrij) Langlois, muUiceps, Braendle, 
laccala, [var paUidifolia^) Peck, 7-€vo/ttto, Burt, sinopica. Peck, ditopus, Herbat, davipes, Burt. 

OOLiLiTBIAy v^lutipest Kemme, Bartholomew, radicaf.a, (yeUow form,) h C, sHpUariua, L K, 
butyraceuSf Burt, tvherosay Peck, confluenSy Patouillard, acervatus, Peck, L 0, macUtnta^ L 
K, myriadophyllat L C, maculala^ L C, conigenay Burt, BpinuLifera^ Burt, cirrata^ Patouil- 
lard. 

MYCEWA, corUcola, Burt, Aiken, L 0, ItUeo-alba, L C, luteopaMens, L C, {whiU form^) L C, 
-4rfonw, L C, epipterygia, Peck, pura, Burt, immaculata, L 0, hxmcUopodaf Peck. 

OMPUAL1IA9 campanella, Burt, Peck. 

PJLBCROTUS, griseus, L C, mastrtuxitusy Langlois, L C, oslreatus, France, McClatchie, Ala- 
bama, Herbst, porrigens, Bu«t, dryinm^ David James, reticiUatus, L K. 

HTGROFHORUSy ebumeus, Braendle, L C, Ravendii, L C, chrysodon, Burt, Xaurii. L C. 

LiACrARIUH, piperatui. Peck, voi/?na?, Peck, distamy Peck, «u6iufcw, Peck, trwu^ia, Fitzpat- 
rick, afinisy Burt, glyciosmusy Burt, subvelleriuSy Alabama, trivialiSy h V, serifluusy L C 2, 
dnereuSy L C, varitw. Peck, aqaifluaSy Peck, luUoluSy Webster, rofiw, Longyear. 

RUSSULiA, crmiosay Peck 2, virescensy Peck, integray Fitzpatrick, varioto. Peck, coruro&rtna, 
(var aordiday) Peck. 

OANTKARRLiLiUS, cibariusy Peck, cinnoftariniw. Peck, floccosuSy Peck, auraiUiooM, L K, 
tubttformiSy Crossland. 

NYOTALISy (wteroapora, Herbst. 

MARASRIIUSy oreadesy France, epiphyllus, L K,ptonci«, Bartholomew, ramealisy I-. Kyfagi- 
neuSy L Ky peronatusy Patouillard, epodiuSy Bret^adola. 

JLEN'TINUS, lepideusy Aiken, Lecomteiy Fitzpatrick, umniw, L C, ventriaMtSy Alabama. 

LiBNTODIUM. sguamulosumy Sterling 2. 

PAN US, dealbatusy Demetric. 

LiB yZITES* betxdinay France, Crossland, Fitzpatrick, xrialisy Dearness 2, Fitzpatrick, 8epiaria, 
Dearness, Patouillard, Piper, corrugatay Dearness 2, fiaccida, France, KloUschii, Alabama 
2, tricolor^ Bartholomew. 

VOLiVARLAy volvaceay li L, Hawkins, striatala, Birtholomew, Loveianay Dearness. 

PJLU rECJ;}, cervlnus, (var albay) Burt, grannlarisy L C, adinirabllift, L C, umbonatuSy L C. 

ENTOLOM A, BtriceUmy L C 3. 

CLITOPILUS, ahortivm, {aborliv€y) Herbst. 

NOL.ANEA, pkeay Burt. 

ECCILiIA, nigricans, McClatchie. 

OLi AUDOPUS9 nidulansy Alabama 2, variabilia, Crossland. 

PUOLifOTA, adipomsy Dearness, L K, unicoloTy L C 2, luleifolia, Langlois 2,prsecox, McClat- 
chie, marginata, Burt, comom, Bartholomew 2. 
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poll YST ICTUS, Montagnei, Dearnees, cinnomomeua^ BresaHola, mbsericevs^ Deamess, peren- 
nw, France, mctuHy Patouillard, France, sanguineus, J. H. Harr, bifurmisj Fiizpatrick, 
Langlois 2, rm, Langlois, pergameuSy Bresudola, Piitouiilani, psnidoftergammSy Dear- 
ness, cinnahnrinus, Deamess, Fnzpatrick, radiatus, France 2. Braunii^ Patuuillard, versi- 
color^ France 2, Fitzpatrick 2, Herbst, Piper, Inrsutus, Pntouillard, Brn^ndle, {white form,) 
F'lpeTyZonatuSf France, (/or7/i/ti<e8Cfn8,)Bre8adola,a6ica*nw8,Patouillard2, Alabama, France^ 
Bresadola, labacinus^ Langlois. 

PORTA, vulgaris, France, moUnsca, France, medulla-paniSy Lan^^lois, Crossland, Bresadola, 
vitreuSj Lang'oip, ohductnSy Herbst, illinila, LHnglois, vivcta. Herbst 2, salmohicohr, L C 2, 
cinerea, L C, mhfumosay Langloi8,rM/o(7?7wt, Langlois, /a/t?o-mar^trjato, Langlois, raporaria, 
Alabama, amhigua, L O 2, megaUtpora, B'esadola 2, L (J, nnuosa^ Dearness, tumiaema, 
Dearness, aurantio-lingenst Lam^ioiBf ferruginosus, Dearness. 

TRAMETES, Feckii, Fitzpatrick, sepium, Herbst, serpens^ France, Bulliardi, France, Patouil- 
lard, irabea, Bresadola, lulescens, {var Trogii,) Bresadola. 

DAEDALiEA, confragosa, Fitzpatrick, Herbst, Bartholomew, unicdor, Herbst 2, quercina, 
France. 

CYCLiOMYCER, Greenii, Mcllvain, Sterling, Webster. 

FAVOLUS, europaeuSf Bresadola, Patouillard, Canadensis^ Fitzpatrick. 

MfiRUJLIUS, rubeUuSt Dearness, iremellomSf France 2, Fitzpatrick, coriunij France, Herbst 2, 
L C, aureus, Langlois. 

PTYCHOQASTER, rubescens, Bresadola, aWw, Bresadola, rufo-albtis, Bresadola. 

SOLiENIA, ochracea, Herbst. 

HYDVOM, repandum. Peck, zonntum, Fitzpatrick, adustum, Dearness, coraUoides, DearneBS, 
Fitzpatrick, S. 0. Rouse, erinaceus, Fitzpatrick, septenlrionaley Vv zpaU ick , Jiabbellifdrmis, 
Alabima, uduruy Herbst 8, sublilfy LanKlois, Slev^nsoni, Langlois, Caput-ursiy Burt, chryso- 
comuniy Alabama 2, L C, albidum, Peck, auriscaJpiumy Patouillard, pallidumy L K, pudori- 
num, L 0, tinciorium, Piper. 

IRPEX, cinnamomeusy Langlois, sinuosuSy Herbst 2, L K 2, crasmsy Fitzpatrick, parocZaara, 
France, discokr, L C. 

R ADUJLOM, orbicularey France, Herbst, L C 2. 

SISTOTREMA, confiuensy Alabama. 

PHLiEBIA, orbicularisy Langlois, radiatay France. 

GRANT>IVIA, granulosay France, L K, ocellaiay (var lutea,) Langlois, {var lUacinay) Langlois, 
lutea, Langlois 3, hydnoidesj Langlois. 

OiyONTlA 9 fimbriaiay France, glaucay I/anglois. 

THBLiEPHORA, 5cAweiM»t?a, Fitzpatrick, caryttphylluniy Dearness, laciniaJay Cropsi and, in<y- 
bacecLy Dearness, p''dlceUa'a, Lingloi^ AlHb:ima, pa/Tia/a, Fitzpatrick, Micheneriy Dearness, 
sebacea, L C, vialvSy Herbst 3, griseo-zonatay Alabama, retiformiSy Alabama. 

8TEREUM, spadiceuniy Dearness, purpurrum, France, Herbst, Bresadola, versicolory Dear- 
ness, laniellaiumy Hitchcock, hirsutum, France, Crossland, radiansy Alabama 2, cristuJaium, 
France, rugosumy France, insignituniy Patouillaid,/a«oto(u7w, Alabama, vorticommy L C. 

HYMEVOCHAETE, tabacinay France, Herbst, corrugatay France, Herbst, L K, fulvella, 
Langlois, rubiginosay France, rhabarbarinay L K. 

CORTf ClUBf , incamatuniy Herbst, calcetim, Langlois, laevey France, Herbst 2, scuteUare, Lang- 
lois, porienUfSuniy (var crystnUophorumy) Langlois, sanguiveinny Crossland, Marchandiiy 
F r^ncey caendetiniy France, Alabrtma,/M«a(7M, S'rance, echino^poruniy Langlois, pac/o/ir*UTW, 
Langlois, albidocarneuniy Langlois. « 

PENI OPH OR A, /fanV/o-a/6a, I^anglois 2, quercinay France 2, camea, {var microdony) Lang^ 
lois, vermicosay Langlois, li ocinay L C. 

COXIOPHORA, Ellimiy Langlois. 

CYPHELLA,yii/ra, Herbst. 

OL<AVARIA« crintatay Burt, pyxidata, Fitzpatrick, /?i7w>8a, Burt, J?ara, Peck, vermicuiaris, 
Aiken, aiirnnlio nnnnbarinni^, Herbst. 

r, 
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BULLETIN OF THE 
LLOYD LIBRARY 

For some time we have been considering the advisability of 
utilizing a number of the rare works on the shelves of the Lloyd 
Library of Pharmacy and Botany, in a manner that will conserve 
the interests of scientific societies and libraries. Our plan is to 
publish in as nearly facsimile as possible, the rarest of the early 
works connected with Pharmacy, Materia Medica, and Botany, 
and to supply them by exchange to journals and societies con- 
nefted with these branches of science, and also at the nominal 
price of $i.oo per issue to persons who desire them for their 
private libraries. But while this will be a feature of each Bulletin, 
we shall also aim to contribute more or less original matter, such 
as biographies and portraits, as well as other subjects of interest. 

The contemplated new departure for the Lloyd Library is 
now accomplished by instituting the series of Bulletins, of which 
this is the initial number. 

The present Bulletin carries a complete reproduftion of the 
"CoUedtions for a Materia Medica of the United States,** by 
Benjamin S. Barton, which we aim to make as nearly in facsimile 
as possible — punctuation, size of original page, spelling of words, 
and style of type. This work, being the first English attempt at a 
materia medica of American plants, is an invaluable historical 
reference book, and should be in every library connected with 
pharmacy and botany. We have also prepared a biography of the 
author as an introduftion, and present his portrait as a frontispiece. 

Our second Bulletin will reproduce, in full, the first work on 
medicine published west of the Alleghany mountains, Pe^r 
Smiths Dispensatory^ of which but one copy is known to exist. 
The third will reproduce the Materia Medica Americana of 
Schoepf, which was the first botanical work connedled with 
American medicinal plants. 

Address LLOYD LIBRARY, 

Cincinnati, Ohio, U. S. A. 
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BENJAMIN SMITH BARTON 

Was the son of an Episcopal clergyman, Rev. Thomas Barton, and bom in the 
village of Lancaster, Pennsylvania, February lo, 1766. His mother, who was 
the sister of the well-known astronomer, David Rittenhouse, died when he 
attained the age of eight years, and his father died when he was but fourteen, 
so that at a very early date young Barton was debarred parental care and train- 
ing. His father had planned to take a trip to Europe, but died before sailing. 
A few years previous to leaving Lancaster, he placed his younger children, the 
subject of this sketch among them, with a friend in the country near the vil- 
lage. The love of nature, so marked in after years, was the result of his vil- 
lage and country life, and it is probable that this bent was furthered both by 
inheritance and by instruction from his father, who inclined to the study of 
Natural History. This is made evident from the fact that the father was a 
member of the American Philosophical Society, and corresponded with Lin- 
naeus on botanical subjects, as well as that he possessed, according to his son, a 
" fine collection of North American minerals, which was made by my father 
near forty years ago, at a time when he paid more attention to this part of nat- 
ural history than, so far as I know, any other person in the colonies.'' 

Young Barton developed a love for drawing at an early age, and maintained 
the accomplishment in after life, even becoming skilled at etching. It is said 
that his love of drawing and much of his instruction in the art was acquired 
from Major Andr6, who was a prisoner in Lancaster.* He was very exacting 
in this direction, insisting that the illustrations for his books be precise and 
true to nature, forbidding any attempt at display by the artist for ** artistic 
effect." 

In the spring of 1780 young Barton and one of his brothers were placed in 
an academy at York, Pa., where he gave his attention for two years to classical 
studies. At the expiration of this time his elder brother, who lived in Phila- 
delphia, took him to his home, and, during this period he attended the College 
of Philadelphia, which directed him towards medicine. In 1884, when eighteen 
years of age, he selected as a preceptor the well-known physician. Dr. William 
Shippen, and made a start in his life work. 

Not content with medical lore derived from books, all of which at that date 
came from Europe, he gave his attention to the investigation of American pro- 
ductions. With this object in view he accompanied (1785) the commission of 
which his uncle, Mr. Rittenhouse, was a member, in its work of running the 
western boundary of Pennsylvania. , Here he made the acquaintance of the 
Indians, and began his researches in the direction of the simples employed in 



* History of the Medical Department of the University of Pennsylvania. 
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2 BENJAMIN SMITH BARTON. 

their medication, as well as a study of their customs and history, a work he 
carried on during his subsequent life, and which led finally to the publication 
of the ** Collections for an Essay towards a Materia Medica of the United 
States," which work appears in full in this Bulletin of the Lloyd Library. 

In further considering the life of B. S. Barton, we find that in 1786 he 
went to Europe as a medical student, and, excepting a few months spent in 
London, remained for two years in Edinburgh. While here he issued (1787) a 
little pamphlet titled " Observations on Some Parts of Natural History: to which 
is Prefixed an Account of some Considerable Vestiges of an Ancient Date, 
which have been Discovered in DiflFerent Parts of North America." This, his first 
attempt at public print, was not very creditable, being marred by some cru- 
dities and amateurish theories that very soon afterward became patent to him- 
self. While here he became a member of The Royal Medical Society at Edin- 
burgh, and, presenting thereto a paper on Hyoscyamus niger, won the Harveian 
prize. But, for personal reasons, he left Edinburgh before graduating, taking 
his degree at the celebrated German University at Gottingen in the fall of 1789. 
While in London he was kindly treated by both Dr. Hunter and Dr. Lettsom, 
who recognized his talents and scientific attainments. While here he was also 
elected a member of the American Philosophical Society. 

Immediately on his return to Philadelphia he began the practice of medi- 
cine, and (1789) when but twenty-four years of age was elected Professor of 
Natural History and Botany in the College of Philadelphia, the Chair having 
been created with the object of acquiring his services. This was probably the 
first Chair in Natural History in America, although not the first in Botany. 
When the University of Pennsylvania and College of Philadelphia united (1791), 
the professorship was retained by Barton, and held by him until his death. In 
1798 he was appointed one of the physicians in the Pennsylvania Hospital, 
which position he also held during the remainder of his life. It is evident that 
Dr. Barton aspired to the highest of honors, and worked tenaciously to quaUfy 
himself to receive them. Thus it was that when the celebrated Professor Rush 
died in 1813, Barton applied for the position, and was elected Professor of **The 
Theory and Practice of Medicine, and of Institutes and Clinical Medicine." 

But he was not destined to do more than step into the place, make his bow» 
and pass away. During his early years he was often ill, being aflBlicted with 
hemorrhages and gout. During after-life he studied hard and persistently, **the 
pernicious consequences of his midnight and injudicious toils " sacrificing his 
strength and vitality. A severe hemorrhage was sustained during the time he 
was engaged in preparing his new series of lectures, and after delivering two 
courses, increasing ill health forced him to seek for relief by means of a sea voy- 
age. He sailed for France in April of 18 15, returning by way of England in No- 
vember, disheartened. On landing at New York he was aflBlicted by hydrothorax, 
and detained in that city three weeks. Finally, reaching home a very sick man, 
he took to his bed, became rapidly worse, and was found dead the morning of 
December 19, 18 15. And yet, notwithstanding his illness, accompanied by vio- 
lent hemorrhages from the lungs, he persisted in working, and three days before 
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BENJAMIN SMITH BARTON. 3 

his death wrote a paper concerning a genus of plants named in his honor, which 
was read by his nephew, W. P. C. Barton, at the following meeting of the Amer- 
ican Philosophical Society. 

In considering the contributions to science and the work of Benjamin S. 
Barton, one is struck by the variety of subjects. He was " an indefatigable 
student and writer." He was a mutual friend of both Pursh and Nuttall, con- 
tributing much towards their success as botanists in the study of the plants of 
North America. Thus Frederick Pursh, in his Flora Americana Septentrionalis 
(London, 1814), credits Barton with supplying the funds which enabled him to 
take a botanical excursion, which he describes to the eflFect that he started the 
first of 1805, traversed the mountain chains of Virginia and Carolina, returning 
through the coast lands, reaching Philadelphia late in the autumn. Concerning 
Thomas Nuttall, Barton remarks : 

" I became acquainted with this young EngUshman in Philadelphia several 
years ago; and observing in him an ardent attachment to, and some knowledge 
of botany, I omitted no opportunity of fostering his zeal, and of endeavouring to 
e3ctend his knowledge. He had constant access to my house and the benefit of 
my botanical books. 

"In 18 10 I proposed to Mr. Nuttall the undertaking of an expedition en- 
tirely at my own expense, and under my immediate direction, to explore the 
botany, etc., of the northern and the north-western parts of the United States 
and the adjoining British territories. Accordingly, having provided him with a 
special passport from the President of the United States, Mr. Madison, and with 
whatever else I deemed necessary, together with a considerable collection of 
manuscript queries and memoranda, Mr. Nuttall took his departure from Phila- 
delphia in April. 1 8 10. 

'* His route was by Pittsburg to Detroit, Michilimakinak, Fox River, the 
Falls of St. Anthony, etc. He deviated, however, from the route which had 
been pointed out to him, having been prevailed upon to ascend the Missouri in 
company with some of his own countrymen, some Americans, and others, whose 
objects were principally traflSc. 

" He proceeded to the Mikanee-town ; from thence to the territory of the 
Mandan Indians, in the boat of a Spanish gentleman ; and in the same vessel 
descended the Missouri to St. Louis, near the confluence of this great river with 
the Mississippi, in the autumn of 181 1. 

** Among a very considerable number of plants which he observed and col- 
lected in the course of his journey, there were two species of a genus which 
he observes in his notes to have the * facies ' or aspect of cactus, and which he 
very properly referred to the class and order of Icosandria monogynia — ^he 
named this genus Bartonia. One of the species he calls Bartonia superba, and 
the other Bartonia polypetala. The former he found in flower in August and 
September ; growing all the way from the river Platte to the Andes, on broken 
hills and the clefts of rocks— (Pursh adds, not I fear on the best authority, 'and 
on volcanic soil.') He speaks of it as a plant (herba) about three feet high, 
whose * splendid flower expands only in the evening, suddenly opening after 
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remaining closed daring the day, and diffusing a most agreeable odour.' It may 
justly rank (he adds) with the most splendid plants of either America, and very 
probably inhabits Mexico, if not South America. 

" The other species, Bartonia polypetala, he describes as a perennial, grow- 
ing on gravelly hills, near the Grand Detour, and flowering in August. 

** In the latter end of the year 1811, Mr. Nuttall returned to England by the 
way of New Orleans. Previously to his departure, he transmitted to me a num- 
ber of the dried specimens and seeds which he had collected. Among these 
there were specimens of both species of Bartonia, together with a good collec- 
tion of seeds. At the same time he sent me a manuscript book, in which he has 
given pretty full descriptions of the two plants by the names which I have 
already mentioned ; viz.: Bartonia superba and Bartonia polypetala." 

That Professor B. S. Barton was a man of varied attainments is shown by 
the fact that his papers on every subject commanded attention the world over, 
and won him distinction at home. To his biography, by W. P. C. Barton, we are' 
indebted for the following list of works from his pen : 

** I. De Hyoscyamo nigro — the Harveian prize dissertation, before men- 
tioned, 1787. 

"2. On the same parts of natural history, etc., etc., his first work, before 
mentioned, published in I^ondon in 1787 — octavo, about 80 pages, with an 
engraving. 

" 3. A memoir concerning the fascinating faculty which has been ascribed 
to the rattlesnake, and other North American serpents ; first edition, octavo, 36 
pages — 1796. 

"4. Collections for an essay towards a materia medica of the United States. 
Read before the Philadelphia Medical Society, on the twenty-first day of Febru- 
ary, 1798 — ^49 pages octavo. 

" 5. Fragments of the natural history of Pennsylvania, folio, 42 pages — 
1799. 

" 6. New views of the origin of the tribes and nations of America — octavo, 
165 pages— 1798. 

*' 7. Supplement to a memoir concerning the fascinating faculty which has 
been ascribed to the rattle-snake, and other North American serpents, in a letter 
to Professor Zimmerman, of Brunswick, in Germany — octavo, 38 pages — 
1800. 

" 8. Memoir concerning the disease of Goitre, as it prevails in different parts 
of North America; octavo, 94 pages, 1800. 

"9. Collections, etc., part first, second edition — 64 pages octavo — 1801. 
" 10. Elements of botany, or, outlines of the natural history of vegetables, 
illustrated by 30 plates, first edition, two volumes octavo, together 508 pages 
—1803. 

" II. Collections, etc., part second, first edition — 53 pages, octavo — 1804. 
"12. Facts, observations, and conjectures relative to the generation of the 
opossum of North America, in a letter to Mons. Roume, of Paris — 8vo, 14 
pages — 1809. 
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"13. A discourse on some of the principal desiderata in natural history, and 
on the best means of promoting the study of this science in the United States ; 
read before the Philadelphia I^innean Society, on the loth of June, 1807 — octavo, 
90 pages— 1807. 

'* 14. Some account of the Siren Lacertina, and other species of the same 
genus of amphibious animals ; in a letter to Mr. John Gottlob Schneider, of 
Saxony, with an outline engraving of the animal, from a finished drawing 
made by myself. Octavo, 34 pages, 1808. 

"15. Collections, etc. Third edition, octavo, 120 pages, 18 10. 

"16. A memoir concerning an animal of the class of reptilia, or amphibia, 
which is known in the United States by the names of alligator and hell-bender, 
with an engraving; octavo, 26 pages — 181 2. 

** 17. Flora Virginica: sive plantarum, prsecipue indigenarum, Virginiae 
Historia inchoata. Iconibus illustrata.* Pars prima, octavo, 74 pages. Printed 
in 18 1 2, and going only as far as the fourth class of the Linnaean arrangement. 

" 18. Elements of Botany, or outlines of the natural history of vegetables, 
illustrated with forty plates; the second edition, first volume. 310 pages, with 
an index of forty pages — 18 12. 

"19. Additional facts, observations, and conjectures, relative to the genera- 
tion of the opossum of North America, in a letter to Professor J. A. H. Rei- 
marus, of Hamburg; octavo, 24 pages — 18 13. 

" 20. Archseologiae Americanae Telluris Collectanea et Specimina ; or, collec- 
tions, with specimens for a series of memoirs on certain extinct animals and 
vegetables of North America ; together with facts and conjectures relative to 
the ancient condition of the lands and waters of the continent ; illustrated by 
engravings. Part first, octavo, 64 pages — 18 14.. 

"21. Elements of Botany, second volume, in 18 14. 

*' 22. Memoir concerning the fascinating faculty which has been ascribed to 
various species of serpents ; a new edition, greatly enlarged, and embellished by 
a plate; quarto, 76 pages — 1814. 

" 23. An edition of Cullen's Materia Medica, with notes. 

'* 24. Ditto first vol. CuUen's First I^ines. 

" 25. Medical and Physical Journal. 

Besides these separate works, the following is a list of his papers and me- 
moirs, read to the American Philosophical Society, and printed in the diflFerent 
volumes of the transactions of that society : 

*' I. An account of the most eflFectual means of preventing the deleterious 
consequences of the bite of the crotalus horridus, or rattle-snake. Philo. 
Trans, vol. 3d, pages 14 quarto. 

** 2. An inquiry into the question whether the apis mellifica, or true honey- 
bee, is a native of America. Ditto, 20 pages, quarto. 

- " 3. A botanical description of the podophyllum diphyllum of Linnaeus, in 
a letter to Charles Peter Thunberg, M. D., Knight of the Order of Wasa, Pro- 



^ There are no plates in it. 
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fessor of Medicine and Botany in the University of Upsal, etc. Ditto, 14 pages 
quarto, accompanied with a plate of the plant to which Dr. Barton gave the 
name of JeflFersonia, in honor of Thomas JeflFerson. 

** 4. An account of the fascinating faculty which has been ascribed to the 
rattle-snake and other North American serpents. Vol. 4th of the Philo. Trans. 
40 pages quarto. (This paper afterwards appeared in the form of a separate 
work, as has been mentioned, and went through two editions.) 

**5. Some account of an American species of dipus or jerboa. Ditto, with 
an engraving of the animal. 1 1 pages quarto. 

" 6. Observations and conjectures concerning certain articles which were 
taken out of an ancient tumulus or grave, at Cincinnati, in the county of Hamil- 
ton, and territory of the United States, northwest of the Ohio ; in a letter to Dr. 
Priestley. Ditto, 36 pages quarto. 

" 7. Hints relative to the stimulant eflFects of camphor upon vegetables. 
Ditto, 3 pages quarto. 

" 8. Some account of the poisonous and injurious honey of North America. 
Vol. 5, Phil. Trans. 16 pages quarto. 

"9. Memorandum concerning a new vegetable muscipula. Vol. 6, PhiL 
Trans. 3 pages quarto. 

** 10. Some account of a new species of North American lizard. Ditto, 5 
pages quarto, with an engraving of the animal. 

*' II. Supplement to the account of the dipus Americana, in the 4th vol. of 
the transactions of the Am. Ph. Society. Ditto, 2 pages quarto. 

" 12. Hints on the etymology of certain English words, and on their affinity 
to words in the languages of different European, Asiatic, and American (Indian) 
nations, in a letter to Dr. Thomas Beddoes. Ditto, 13 pages. 

" 13. At a special meeting of the Philosophical Society, February 24, 1804, 
Dr. Barton was chosen to deliver an eulogium upon Dr. Priestley. 

'* 14. In February, 1800, he read to the Am. Phil. Society an extensive 
memoir, entitled "A geographical view of the trees and shrubs of North 
America." 

"15. A memoir (which gained the Magellanic premium) concerning a con- 
siderable number of pernicious insects of the United States. 

** Professor Zimmerman translated into German the memoir (Transactions 
Phil. Society) on the bite of the rattle-snake. Also the memoir on the fascinat- 
ing faculty of the rattle-snake, etc., to which last he added notes, and an intro- 
duction in the German language of 22 pages duodecimo. 

" The Elements of Botany have been republished in London, and translated 
into the Russian language at St. Petersburgh." 

Professor Barton married (1797) a daughter of Mr. Edward Pennington, of 
Philadelphia, two children, a boy and a girl, and the mother, surviving him. 
The son, Thomas Pennant Barton, was "American Chargd d* Affaires at Paris, 
July, 1836." 

Two portraits of Professor B. S. Barton are in existence, one an engraving 
in his biography by his nephew, W. P. C. Barton, the other being in the Phila- 
delphia Academy of Natural Science. 
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The portrait we present is from the Popular Science Monthly^ and a repro- 
duction of that in his biography. It presents the forcible, thoughtful face of a 
cultured gentleman of Colonial times. 

In this connection it may be well to let his nephew, the biographer 
alluded to, give the description of the man and his methods : 

**The ardent thirst for literary fame, which strongly marked the character 
of Professor Barton through life, rendered him a most indefatigable student 
from his earliest youth. He read much, wrote a great deal, and contemplated 
nature with unceasing attention. His numerous publications aflFord, of them- 
selves, sufficient proofs of an uncommon degree of industry ; but, besides these, 
he was long engaged in collecting materials for other works, and preparing 
some for the press ; all of which, it is greatly to be regretted, will now probably 
be lost to the world. 

** Amidst his professional avocations, which were numerous — the duties of 
his station as a medical teacher, which were arduous — and a considerable portion 
of his time that was occupied in keeping up an epistolary correspondence with 
distinguished men of science,* as well in the old world as in his own country — 
amidst all these occupations, it is a matter of surprise, that he could have found 
a sufficiency of leisure for his multitudinous pursuits in literature and science : 
and the more especially when it is taken into view, that he was frequently im- 
peded in these pursuits by the privation of health. 

* Among the most distinguished of these are the following named : 

The connt de la C6p^de, peer of Prance, etc., to whom Dr. Barton dedicated the quarto 
edition of his memoir on the fascinating faculty of the rattle-snake. 

Professor B. A. W. Zimmerman, of Brunswick, in Germany. 

Professor J. A. H. Reimarus, of Hamburg. 

Professor John Frederick Blumenbach, of Gottingen, to whom he dedicated his memoir 
on the disease of Goitre. 

Mr. Thomas Pennant, the celebrated author of Arctic Zoology. 

John Mason Good, Esq.> F. R. S., etc., surgeon, of London, (well known by his poetical 
version of the songs of Solomon) — to whom he dedicated his Archseologise Americanae 
Telluris, etc. 

Dr. James Edward Smith, the learned president of the Linnsean Society of London, to 
whom he dedicated the second editition of the first part of his Collections, etc. 

Professor Autenrieth, of Tiibingen. 

Mr. Tilesius, an eminent naturalist of St Petersburgh, Russia. 

Monsieur Roume, of Paris, an intelligent French naturalist 

Mr. John Gottlob Schneider, of Saxony, a late celebrated writer on amphibious animals. 

Dr. Patterson, of Londonderry, in Ireland. 

Monsieur G. Cuvier, of Paris, the illustrious author of many learned works on organic 
geology, etc. 

Sir Joseph Banks, Bart, the well-known liberal and munificent patron of literature and 
science. 

Dr. John Walker, Professor of Natural History in the University of Edinburgh. 

Baron Humboldt 

Professor Pallas, of Russia. 

Professor Sparrman, Sweden. 

Professor Thunberg, Sweden. 

Professor Burmann, of Holland. 
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" Natural history and botany were his favorite studies,* and in his investi- 
gation of these branches of science he made a conspicuous figure. He em- 
ployed much research respecting the origin of the tribes and nations of Amer- 
ica, on which subject he has, I am persuaded, left many valuable manuscript 
materials. He was fond of investigating what may be termed the antiquities of 
this country ; and particularly interested in zoological inquiries. 

" He was a skeptic in matters of science depending on human testimony — 
in fact, his incredulity was astonishing. He upheld the value of skepticism in 
his lectures, and in one of his publications he thus expresses himself: ' Credu- 
lity is the most injurious feature in the character of the naturalist, as well as of 
the historian. Its influence, in one individual, is often felt and propagated 
through many ages. Unfortunately, too, it has been the vice of naturalists, or 
those who have touched on questions relative to natural history.* 

** The genius of Dr. Barton was of the highest grade : it was rapid, com- 
prehensive, and brilliant in the extreme. He was well aware of the inefficacy 
and fruitlessness, however, of its unaided efforts ; he did not rely, therefore, on 
the native powers of his mind alone, great as they were, but applied himself 
closely to the avocations of the closet. He was not only a man of extraordinary 
industry, but of quick perception and various information. His genius 
prompted him to conceive with celerity all the varied and diverse relations of 
those subjects to which the bent of his mind more particularly attached him — 
he was, therefore, a rapid writer. He possessed a memory remarkably, nay, ex- 
traordinarily tenacious and faithful, particularly with respect to facts and 
chronological events. He never forgot what he once determined to remember, 
hence he read with great advantage ; and though his reading was always desul- 
tory, irregular, and to all appearance hasty, he was able to make the most profit- 
able use of it. He possessed a good judgment, much imagination, and a taste 
for the fine arts. He was indeed a man of uncommon genius and excellent 
professional talents. 

" As a medical teacher, he was eloquent, instructive, and, when occasion 
called for it, quite pathetic. His voice was good, though attenuated, penetrat- 
ing, and sometimes rather sharp ; his enunciation clear and distinct ; his pro- 



* In the preface to his Elements of Botany he thns speaks of his attachment to these 
sciences : " The different branches of natural history, particularly zoology and botany, have 
been my favorite studies from a very early period of my life. The happiest hours of near 
sixteen years of cares, of difficulties, or of sickness, have been devoted to the cultivation of 
these interesting sciences. During this long period I have never ceased to look forward, 
as I still look forward, with an ardent satisfaction to the time when natural history (includ- 
ing botany) shall be taught as an indispensable branch of science in our University. That 
period, however, has not yet arrived. I have, however, the satisfaction of observing that 
these sciences are making some, nay, even great advances among us; and I still flatter my- 
self that the directors of our principal American universities, or other seminaries of learn- 
ing, but in particular, the trustees of the University of Pennsylvania (in which aU the 
branches of medicine are taught much more extensively than in any other part of the 
United States), will see \h^ propriety , and even necessity , of giving more substantial encour- 
agement for the extension of natural history among us." 



Digitized by 



Google 



BENJAMIN SMITH BARTON. 9 

ntinciation constrained, and his emphasis, owing to his remarkable kind of punc- 
tuation and a desire to be perspicuously understood, was studied, forced, and 
often inappropriate. In his lectures his diction was cacophonous and un- 
pleasant. 

" As a writer, he is ingenious, rich in facts, profound in research, and always 
abounding in useful information. He wanted, however, in a great degree, a tal- 
ent for generalizing. Hence his various works are characterized by an egre- 
gious want of method, or perspicuous arrangement. His style, it must be con- 
fessed, is always diffuse, inelegant, and frequently tautological. As he never 
corrected what he once wrote, or at least but rarely, these defects in his compo- 
sition were the natural consequences of his vehemence in writing. His punc- 
tuation is truly remarkable, and, for a man of his discernment and extensive 
reading, singularly incorrect. 

"As a physician, he discovered a mind quick in discriminating disease, 
skillful in the application of appropriate remedies, though he certainly was a 
very cautious, if not timid, practitioner. No man read more extensively on the 
subject of diseases ; in fact, he was deeply versed in pathological knowledge, 
derived from books. As, however, his medical practice was never very exten- 
sive, his practical observations delivered in his lectures were strikingly marked 
with the evidences of overweening caution. Hence he recommended to his pu- 
pils, and always employed himself, unusually small doses of medicine. He was, 
however, in the main, an observing and intelligent practitioner, and was remark- 
ably assiduous in his attentions, and soothing in his behavior to his patients. 

"In figure he was tall, and exceedingly well formed; in middle life he 
might be considered as having been handsome. His physiognomy was strongly 
expressive of intelligence, and his eye was remarkably fine and penetrating.* 

"In temperament he was irritable and even choleric. His spirits were 
irregular, his manners consequently variable, impetuous, vehement. These 
repeated vacillations between equanimity and depression, were generally owing 
to the sudden and repeated attacks of his continual earthly companion — irregu- 
lar gout. 

" In familiar conversation he was often elegant, remarkably facetious, but 
never witty. 

" As a parent, he was kind, tender, and indulgent to a fault. 



*The best likeness extant of Dr. Barton is the fine profile, done in mezzotinto, by St 
Memim (the engraving prefixed to this sketch is copied from it) when the doctor was about 
thirty-seven years of age. The life-size crayon profile, from which the miniature mezzotinto 
was taken, is also a very good likeness : it is the property of the Pennsylvania Hospital, 
where it now is. His portrait of kit-kat-size^ was painted while in England, by his ingenious 
friend and early prot6g6, Mr. Jennings : this was, at the time it was taken, a good likeness. 
And another, in a more finished style of painting, though certainly not a happy resemblance, 
was painted by Mr. Rembrant Peale, within the last two years of the doctor's life. Mr. Trott 
painted a fine miniature picture of him, which is in all respects, except the expression of 
the mouth, a most excellent likeness. 

The execrable caricatures, now exposed for sale in the print-shops and book-stores, have 
only the most distant traces of resemblance. 
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'*He possessed some high virtues; among the most elevated of them was 
his unaffected love of country. Indeed, his patriotic feelings were not only- 
strong, but frequently expressed with unreserved warmth. He always spoke 
with extreme impatience of the arrogance of pretending foreigners of the liter- 
ary grade, too many of whom resort to our country, being nothing in their own, 
and perpetually insult us by their vain and insufferable denunciations of our 
claims to national genius, talents, and learning." 

That Professor Barton possessed not only a local and an enviable reputation 
abroad by reason of his labor in science is shown by the fact that he was a 
member of the Imperial Society of Naturalists of Moscow, the Linnsean Society 
of lyondon, the Society of Antiquaries of Scotland, the Danish Royal Society 
of Sciences, and the Royal Danish Medical Society. 

Several biographies of Professor B. S. Barton have appeared, among which 
the following are most prominent, being the works consulted in this study : 

Biography of Dr. W. P. C. Barton, in the revised " Elements of Botany," 
1836. From this work, it seems, all the other biographies, including our own, 
have been largely constructed. 

A History of the Medical Department of the University of Pennsylvania, 
1869, by Joseph Carson, pp. 126. 

Sketch of Benjamin Smith Barton, Popular Science I'^fonthly, 1896, p. 834 
(portrait, p. 720). Our portrait is copied from this print. 

The Botanists of Philadelphia and Their Work, by John W. Harshberger, 
Ph. D., 1899, pp. 108. 

Having thus briefly recounted the part taken by Dr. Benjamin Smith 
Barton in scientific affairs about one hundred years ago, we may add that, in our 
opinion, no other man in early American medicine made a more marked and 
lasting impress. His were the first efforts of any American teacher to call 
attention to our indigenous remedies in a prominent or systematic way. 

The result of his guidance is seen in the numbers of theses on medico- 
botanical subjects that were evolved from the University of Pennsylvania dur- 
ing the period of his connection with that institution, a work that still redounds 
to its honor and credit. 

** Barton's Collections" are referred to by all who study the history of 
American drugs, being the first English work on the subject. Long since out 
of print, this is a very rare volume. 
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TO 

JAMES EDWARD SMITH, M. D. F. R. S. 

PRESIDENT OP THE UNNiEAN 80CIETT, 

MBMBS& OF THB ROYAL ACADSKIKS OP TURIN, XTPSAL, AlVD USBOH ', 
AMD 

MEMBER oftfu AMERICAN PHILOSOPHICAL SOCIETY, <Sfc, 



Dear Sir, 



I 



CANNOT expect to add any thing to your 
reputation, by dedicating to you the following 
pages. I mean not, by this act, to choose a patron 
who shall veil my faults, or screen me from the 
censure of the public critic. The actions of men, 
particularly perhaps of young men, are sometimes 
disinterested. It is with pleasure I declare to the 
public, how much I admire your exertions for the 
extension of that amiable science which both of us 
cultivate : you with the happiest success ; I with an 
humble ardour. 

The age in which we live is the age of natural 
science. The mind of Linn^BUS has eflfected more 
than the combined intellects of all the naturalists of 
any preceding century. Natural history, however, 
is still an infant science. This is particularly the 
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case with respect to America. Even the nomenclature 
of our productions is extremely imperfect. We 
are still less acquainted with the properties of our 
productions. I view this blank in the history of sci- 
ence, with pain. This pain, however, is daily dimi- 
nished: for something is daily added to the stock of 
our knowledge. 

I AM far from insinuating, that what I offer you 
is important in its kind. I am frdly sensible of the 
imperfections of this Essay. I could wish it were 
more worthy of your attention. If I succeed in 
convincing you, that there are some lovers and culti- 
vators of botany in the United-States, one of my 
objects in writing this dedication will be accom- 
plished. 

Accept of my sincere wishes for your happiness, 
and believe me to be, with great respect. 
Dear Sir, 

Your friend and humble servant, &c. 
BENJAMIN SMITH BARTON. 

Philadelphia^ 
March I2th, 1798. 
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PREFACE. 



I 



HOPE the following pages will be received 
as an earnest of my desire to extend our know- 
ledge of the medical properties of the indigenous 
vegetables of the United-States. I do not expect 
to acquire any reputation by the publication. Per- 
haps, in making this assertion, I shall not be doubt- 
ed, when I confess that in every thing which I have 
hitherto published, I have had reputation in view. 
If I have not acquired it, I have borne the disap- 
pointment with tranquil indiflference. 

The readers of these Collections (for every thing 
that is written and published solicits some readers), 
will form different opinions about my medical faith. 
Some of them will think I have too much ; and 
others that I have not enough. I certainly do not 
repose implicit confidence in the half of what is said 
concerning the powers of medicines. Accordingly, 
I have not given a place in these pages to many of 
our vegetables which have been praised as spe- 
cifics for the cure of diseases ; in particular, as spe- 
cifics against the bites of venomous serpents. But, 
on the other hand, it will be asked, whether I mean 
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that all the diflFerent vegetables which I have men- 
tioned, should have a place in the materia medica 
of physicians? I answer. No. But how are we to 
know what plants are most proper for the purposes of 
medicine,until we shall have examined the properties 
of a great body of Vegetables ? The Digitalis is now 
thought one of the most important of the diuretic 
medicines : but perhaps future inquiries will discover 
a diuretic which shall, in a great measure, supersede 
the frequent use of this active plant. I wish to turn 
the attention of our physicians to an investigation of 
the properties of their native productions. When 
it is considered how little has hitherto been done in 
this way, every attempt (mine is an humble one) 
should be candidly received. I do not mean that 
its faults should not be pointed oik. 

The arrangement of the articles which I have 
mentioned is by no means faultless: on the con- 
trary, it is liable to many objections. I should not 
have followed this arrangement had I been consid- 
ering aU the articles of the materia medica. I 
shall give a sketch of my ideas of a method of the 
science, in my strictures on the arrangement of the 
learned and elegant author of the Botanic Garden^ 
a poem which unites the fire of Lucretius with the 
taste of Virgil, and a learning unequalled by that 
of Camoens or of Milton. 
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I THINK it but candid to confess, that since read- 
ing this address to the Medical Society, I have made 
some alterations in it. These alterations, however, 
are very inconsiderable. In general, even the very 
style and faults of each phrase are preserved, for I 
had not time to alter or correct much. I have left 
out the concluding part of the address, relative to 
the establishment of a medical library : not that I 
doubt the ability of the society to form a library of 
its own. The notes contained in the appendix 
were not read to the society. 

Whatever may be the reception of this essay 
by the public, whether favourable or unfavourable, 
I shall pursue my inquiries concerning the nature 
and properties of the natural productions of my 
native country. I shall pursue them, because there 
is at least a possibility that they may ultimately tend 
to something useftd: and because I have the expe- 
rience of several years to teach me, that the cultiva- 
tion of science is the extension of my happiness. 



ERRATUM. 
Page 13. For Comus Cincinata, read Gonitis circinata. 
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E have assembled together to celebrate the 
anniversary of our foundation. It is an occasion 
which ought to give pleasure to us all. We have 
met, however, for the difficult purpose of mingling 
science with pleasure. This difficulty falls peculi- 
arly upon me. By your vote, I have been called 
upon to deliver the annual discourse. I accepted 
of the appointment cheerfully, because I was anxi- 
ous to demonstrate my attachment to the Society, 
of which I had the honor to be a member at a 
very early period of my life ; a Society in which I 
first imbibed my love of the diflFerent sciences 
which constitute the great fabric of medicine. 

But if I accepted of the appointment with 
pleasure, I do not address you with confidence. I 
have found it difficult to select a subject for your 

A 
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entertainment I, at one time, contemplated a 
comparative view of the diflferent theories which 
have prevailed in medicine, in the present century. 
But I soon found this subject too extensive for our 
purpose: besides, in the investigation of this view, 
I should have been obliged to speak with a freedom, 
which might not have given pleasure to every one 
of us. Men are often attached to theories, as pa- 
rents are attached to their children. 

After some difficulty, I have selected a subject. 
It is An Essay towards a materia medica of the 
United-States; or, if you please, An Inquiry what 
indigenous vegetables of our country may be used 
with advantage in the treatment of diseases. This, 
you will immediately perceive, is a task both exten- 
sive and difficult But it is an important one. I 
shall not, perhaps, perform a duty altogether un- 
acceptable to you, if I furnish you with a few 
facts not generally known to you before. This is 
all I aim at. 

Mine is not the first attempt of this kind. Be- 
sides the paper entitled Spectfica Canadensium^ Dr. 
Schoepf, of Erlangen in Germany, has favoured us 
with a specimen of such a work, under the title of 
Materia Medica Americana poHssimum regni vege- 

* See AmoeniUtea Academicae. Vol. iv. DiMertatio Ixxii. 
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tabHts. This work was printed in 1 787. The author 
arranges the articles according to the sexual system 
of Linnaeus. This, though an objection, is not the 
greatest. He has given us nothing from his own 
experience. He ascribes active powers to plants 
which are nearly inert, and appears to me to be, 
in some measure, governed by the old notion of 
Signatures: one of the tyrants of the ancient 
schools. He discovers none of that infidelity, or, 
if you please, scepticism, which ought ever to be 
attached to physicians : I mean not an infidelity 
relative to religion ; but an unwillingness to acqui- 
esce, without good proofs, in the truth of every 
tale concerning the powers of medicines. This 
pliant, this credulous disposition, has been one of 
the causes which have obstructed the regular march 
of medical science. But as the effort of Schoepf is 
the best of the kind, so we ought to tread lightly 
on his work. He is at least a man of learning ; 
and learning should always claim indulgence from 
the lovers and cultivators of science, 

I AM far from supposing that it is in my power, 
especially on this occasion, to supply all the defects 
of Schoepf 's book. It would be easy to point out 
its faults. I aim at a rude sketch of our materia 
medica. It is so extremely unfinished, that I have 
no objection to its being called by any inferior 
name. I confine myself entirely to vegetables. 
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MATERIA ALIMENTARIA. 



YOU are all acquainted with the great general 
division of the materia medica into two parts: 
that which relates to the aliments, or nutrtentia^ 
of mankind, and the medical part, more strictly so 
called. Each of these is highly important; but I 
mean in this address to confine myself almost en- 
tirely to the latter branch. Yet the former should 
claim some of our attention. Much may be ex- 
pected from a country which has blessed us with 
the maize, the potatoe, &c. I could readily ftir- 
nish you with a long list of the indigenous nu- 
trientia of this country; but such a list would 
be very uninteresting. On this subject, however* 
an useful work might be written. He who shall 
undertake to examine the subject extensively will 
find, that Providence has, in the gift of esculent 
vegetables, been as liberal to the countries of the 
United-States, as to any other countries of the 
world, of equal extent. 

Under this head of the nutrientiay I shall con- 
tent myself with mentioning two native articles, 
which deserve the attention of physicians and 
others. Perhaps they may even supersede, on 
many occasions, the use of some other articles, 
which are purchased at a pretty dear rate. 
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There grows upon the river Mobile a species 
of palm, which is but little known to naturalists, 
but which promises to be an important article of 
food to man. It has no stalk or stem above 
ground. The leaves spread regularly all round, 
and when fully expanded are flabelliform. In the 
centre of these leaves is produced the receptacle of 
the fruit, which is of the form and size of a com- 
mon sugar-loaf. This receptacle consists of a vast 
number of drupes, or berries, of the size and 
shape of common plumbs : each is covered with a 
fibrous, farinaceous, pulpy coating of considera- 
ble thickness. This substance is said to resemble 
manna in texture, colour and taste; or, perhaps, 
it still more resembles moist brown sugar, with 
particles of loaf sugar mixt with it. It is a most 
delicious and nourishing food, and is diligently 
sought after in the places where it grows. Upon 
first tasting it, it is somewhat bitter and pungent.* 

The large tuberous roots of the Smilax China 
afford our southern Indians a nourishing food. 
The fresh roots are well macerated in wooden mor- 
tars. The mass is then put into vessels nearly filled 
with clear water, where it is well mixed with pad- 
dles. It is decanted off into other vessels, where 
it is left to settle, and after the subsidence is com- 

* Prom the infonuation of Mr. William Bartram. MS penes me. Vol. i. 
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pleted, the water is cast oflf, leaving the farinace- 
ous substance at the bottom. When this is taken 
out and dried, it is an impalpable powder of a red- 
ish colour. Mixed with boiling water, it becomes 
a beautiful jelly, which, when sweetened with honey 
or sugar, affords a most nourishing and pleasant food 
for children or aged people. The Indians some- 
times use it mixed with fine corn-flour, and fryed 
in fresh bears' oil.* 

The chemical history of the maize, or Indian 
com, the blessing of our country, deserves to be 
farther investigated. Its importance as an article 
of diet is sufficiently established by the experience 
of whole nations. 



MATERIA MEDICA. 



I AM not very anxious, on this occasion, about my 
division of the materia medica. I have attempted, 
in my lectures, to make some improvements upon 
the arrangement of Dr. CuUen ; and, if I live, I hope 
to publish, in a few months, my strictures on the 
late arrangement of the ingenious Dr. Darwin. At 
present, in possession of only a small collection of 
original facts immediately relative to the materia 

* Prom the informatioii of Mr. William Bartram. MS penes me. Vol. i. 



Digitized by 



Google 



( 7 ) 

medica of the United-States, I shall content myself 
with disposing of these facts nnder the nine fol- 
lowing heads, viz. I. Astringents; 2. Tonics; 
3. Stimulants; 4. Errhines; 5. Sialagoga, 
or Salivating medicines; 6. Emetics; 7. Ca- 
thartics; 8. Diuretics; 9. Anthelmintics. 



Sect. I. ASTRINGENTS. 



I THINK it proper, in the present state of our 
knowledge of medicines, to give place to a class of 
Astringents. There is the more propriety for 
the adoption of such a class, because we see more 
readily, than with respect to many other medicines, 
their direct mode of operation. Our vegetable 
astringents, I mean the purer and more unmixed 
astringents, are numerous. The barks of all our 
oaks are of this kind. But I may here particularly 
mention three or four native astringents, which 
seem to be more especially entitled to your attention. 

The first is the Geranium Maculatum, or Spot- 
ted Geranium, which grows very plentifully about 
this city: it flowers in the spring. The root is 
used: this boiled in milk has been found an excel- 
lent medicine in the cholera of children. It is not 
necessary to be very nice about the dose. I imagine 
it would also prove useful in old diarrheas, where 
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the kino, and other astringents are exhibited. If 
nephritis, of certain kinds, be relieved by astrin- 
gents, this geranium would seem entitled to atten- 
tion, not merely because it is a powerful astrin- 
gent, but because a species of the same genus, 
the Geranium robertianum, or Herb-Robert, has 
been employed with advantage in this distressing 
complaint* 

The Heuchera Americana is the next astringent 
This is sometimes called American Sanicle. It is 
more commonly called Alum-Root. The root is a 
very intense astringent It is the basis of a powder 
which has lately acquired some reputation in the 
cure of cancer. I suppose all its virtue, in this case, 
depends upon its astringency. I may here observe, 
that the disease of cancer is not confined to civilized 
nations. It is known among our Indians. I am 
informed that the Cheerake cure it with a plant 
which is thought to be the Hydrastis Canadensis, 
one of our fine native dies. I do not believe that 
the Heuchera has cured genuine cancer: but it 
seems certain that it has proved very beneficial in 
some obstinate ulcers, which have been mistaken 
for cancer. In such cases, the astringent medicines 
are too much neglected. 



<■ I am not certain that the Geranium robertiannm is a native of any 
part of America. 
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The Actaea racemosa, or Black Snake-root, is 
also a valuable medicine. It is sometimes called 
Squaw-root, I suppose from its having been used as 
a medicine by our Indians. The root of this plant 
is considerably astringent. In a putrid sore throat 
which prevailed in Jersey, many years ago, a strong 
decoction of the roots was used, with great benefit, 
as a gargle. Our Indians set an high value on it 
A decoction of it cures the itch. In North-Caro- 
lina, it has been found useful, as a drench, in the 
disease of cattle called the murrain. 

The Uva Ursi* is considerably astringent. Yet 
I suspect that it does not operate entirely by virtue 
of its astringent quality. This plant, from my own 
experience, I can recommend to you as a most val- 
uable medicine. It should be in the hands of every 
physician. I have used it with advantage in old 
gonorrhea. But its great virtue is that of a medi- 
cine in nephritis. I am inclined to think that it is 
peculiarly adapted to cases of what I call nephritis 
podagrica, or nephritis depending upon gout. This 
is one of the plants which is common to the old and 
to the new-world. It grows plentifully in Canada, 
New-York, New-Jersey, &c. Schoepf says, the 
Indians mix the leaves with tobacco.f 

B 

* Arbutus Uva ursi of Linnaeus, t Pase ^ 
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The Liquidambar asplenifolium* of Linnaeus is 
well known by the name of Sweet-Fern. It has 
often been found useful in diarrhea. Other virtues 
have been ascribed to it.t 



Sect. II. TONICS. 



I BELIEVE all the astringent medicines are more 
or less Tonic. But there are a good many tonics 
which are not astringent There is, certainly, some 
propriety in considering the astringents and tonics 
under two distinct heads, as Dr. Cullen has done. 
But, perhaps, the tonics should only form one sec- 
tion of the great class of stimulants. Certain it is, 
that many of the tonic medicines are considerably 
stimulant. 

The class of tonics is extremely interesting to 
physicians. It embraces some of the most valuable 
medicines with which we are acquainted, such as 
the Peruvian bark, the extensive tribe of bitter 
medicines, as the gentians, &c. The natural in- 
firmities of mankind, and perhaps especially the 
vices to which civilized nations are so propense, 
will always render the tonics most necessary imple- 
ments in the hands of physicians. 

* ComptonU aaplenlfolia of Alton, t See Schoepf, p. 143. 
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Our woods possess several medicines which I am 
inclined to think might to be used, with advantage, 
as substitutes for the Peruvian bark. Perhaps, 
most of our Oaks, which are in general diflferent 
from the oaks of the old-world, are of this kind. 
Sufficient trials have not been made with them; 
at least internally used. Externally some of them 
have been employed with advantage. I have used 
the bark of the Spanish oak* in gangrene, and I 
had every reason to think it was, in this case, equal 
in power to the best Peruvian bark. The bark of 
the Prunus Virginiana, or Wild-Cherry-tree, has 
been used in intermittent fevers, and found useful. 
This is a very common tree. Its leaves are poison- 
ous to certain animals, as calves. Even the berries 
intoxicate different kinds of birds. The barks of 
the Common Sassafras (Laurus Sassafras) and Per- 
simmon (Diospyros Virginiana) have likewise been 
found useful in intermittents. In the year 1793, I 
used the bark of the last of these vegetables in an 
ulcerous sore throat.f Our Willows have not been 
attentively examined. We have several native spe- 
cies, and I believe they possess nearly the same pro- 
perties which have been ascribed to the willows of 

*Qiiercu8 rubra montana of Marshall. 

t Dr. Woodhouse has favoured us with some interesting information 
concerning the Persimmon. See his Inaugural Dissertation. Philadel- 
phia. 1792. 
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Europe,* by Stone, Haller, and other writers. The 
Dogwood is a genus which seems well worthy of 
attention. Of this, the Comus of the botanists, 
there are several species in North-America. The 
most common is the Comus Florida, or Common 
Dogwood. I find this in every part of the United- 
States. It is one of our most beautiful shrubs. It 
flowers early in the spring, and with so much regu- 
laiity, that some of our southern tribes were accus- 
tomed to name the spring season from its flowering. 
The bark is considerably astringent. It has long 
been employed in intermittent fevers. A decoction 
of it has also been employed, and found very useful, 
in a malignant fever, called the yellow water, Ca- 
nada distemper, &c. which, within the last eight 
years, has carried off" great numbers of the horses 
in the United-States. The ripe fruit, or berries, 
infused in spirit or brandy, make an agreeable bit- 
ter. Our Indians employ an infusion of the flow- 
ers in intermittents. The same infusion has been 
much recommended by some in flatulent cholic. 
I have used it as a tea. 

The Comus sericea, another species, is called 
Red- Willow and Rose- Willow; which are very 
improper names. The bark of this is often mixed 
with tobacco and smoken by the savages. It has 

t Particularly the Salix alba, Salix penUndra, Salix latifoUa. &c. 
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been found but little inferior to the common pale 
Peruvian bark, in intermittent fevers. This species 
grows in wet places, on the sides of rivers, creeks, 
&c. and flowers in August and September. I know 
nothing of the medical properties of the other na- 
tive species of this genus; viz, Comus Canadensis, 
Comus Cincinata, &c. 

Many years ago, Zannichelli, and of late, Cus- 
son and other writers, recommended the bark of 
the ^sculus Hippocastanum, or Common Horse- 
Chesnut, as a substitute for the Peruvian bark. 
This iEsculus is not a native of America, though 
it thrives very well in the open ground of Pennsyl- 
vania, &c. But we have at least two native species 
of the same genus within the limits of the United- 
States.* Whether the bark of these possess the 
properties which have been ascribed to the Hippo- 
castanum, I do not know. They deserve to be 
examined. 

I MUST not omit to mention, under this head, the 
Magnolias. Of this fine genus, we have at least six 
species, viz. the Magnolia glauca, the acuminata, 
the tripetala, the grandiflora, the auriculata, and 
the Fraseri. I believe they all possess nearly one 
general assemblage of properties ; but of this I am 

* iSaculus Pavia of I^inneeus, and JSbcvlIub flaya of Aiton. 
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not quite certain. The species that is best known 
to me is the glanca, commonly called Magnolia, 
Beaver-tree, and Swamp-Sassafras. The bark of 
this is an agreeable aromatic, tonic, bitter medicine. 
It has been used in intermittent fevers. The flow- 
ers have a powerful and to most persons an agreea- 
ble smell. It is an emanation which must be con- 
sidered as a potent stimulant, or incitant. I am well 
acquainted with a physician in whom the newly- 
expanded flower evidently increased the paroxysm 
of a fever which came on every afternoon; and 
also increased the pain of inflammatory gout. This 
is an interesting fact. In Virginia, a spirituous tinc- 
ture of the cones, or seed-vessels, of the Magnolia 
acuminata, which is commonly called Cucumber- 
Tree, has been used, and we are told very advan- 
tageously, in rheumatic complaints.* The bark of 
the root of the Magnolia grandiflora, sometimes 
called Tulip-tree, is used in Florida, in combination 
with the Snake-root, as a substitute to the Peruvian 
bark, in the treatment of intermittent fevers. The 
flowers of the Magnolia tripetala, or Umbrella-tree, 
have a very powerful smell. They often induce 
nausea and head-ache. 

I AM inclined to think that the Cortex Angus- 
turae, which has lately been introduced into medical 

*Scc Dr. Duncan's Medical Commentaries, for the year 1793. Vol. 
xviU, p. 445. 
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practice, and is so greatly celebrated as a tonic, by 
the practitioners of Britain, is the bark of some 
species of Magnolia. 

The Liriodendron Tulipifera, well known in the 
United-States, by the names of Tulip-Tree, Pop- 
lar, White- Wood, &c. is very closely allied, by its 
botanical character, to the Magnolias. They both 
belong to the same class of the sexual system, and 
both, I believe, possess nearly the same properties. 
The bark of the Liriodendron is sometimes used in 
intermittents. Many persons are of opinion, that 
in this case, it is but little inferior to the Peruvian 
bark. I have never employed it. 

The bark of, the Populus tremula? or Aspin? 
has likewise been used in cases of intermittent fe- 
vers. This is a powerful tonic, and deserves the 
attention of the American physician. It has been 
found very useful, as a stomachic, in the diseases 
of our horses. 

The Snake-root, the Aristolochia Serpentaria, 
is one of the more stimulating tonic bitters. It is 
certainly a valuable medicine, in the second stage of 
certain fevers, after the inflammatory diathesis has 
been removed. It was used with great benefit, in 
a most malignant fever, attended with carbuncles, 
3 
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which prevailed at Bristol, on the Delaware, in 
this state, in the years 1749 and 1753. Another 
species of this genus, the Aristolochia sipho of 
L'Heritier, grows in the neighbourhood of Pitts- 
burg, and in other parts of the United-States. 
This is a large, climbing plant. The root has a 
pungent, aromatic taste, and for certain purposes 
is perhaps preferable to the common Snake-root. 

I SHALL conclude this subject of tonics by observ- 
ing, that we possess a good many of the bitter plants 
of Europe, which have long claimed the attention of 
physicians. Our Gentians have not been carefully 
examined. We have one species which appears 
to be equal to any of the officinal kinds yet known. 



Sect. III. 
STIMULANTS, or INCITANTS. 



The class of Stimulants, or Incitants, is 
so very extensive, that in order to exhibit a metho- 
dical or natural medical arrangement of these arti- 
cles, it would be necessary to consider them under 
a number of different heads, or sections. But this, 
in such a sketch as I offer you, does not appear 
necessary. I shall content myself, therefore, with 
speaking of a few of our native stimulant vegeta- 
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bles, under the two heads of such as are more 
general, and such as are more partial, or topical, 
in their operation. 



General Stimulants. 



I THINK that many of our different balsamic pro- 
ducts may, with propriety, be considered under the 
head of General Stimulants, though they are 
certainly not the most diffusible articles of this class. 
Such is the resin of the Populus balsamifera, called 
Balsam, or Tacamahaca-Tree. This is a native of 
North-America and of Siberia. The resin is pro- 
cured from the leaf-buds. This balsam is so very 
penetrating, that it communicates its peculiar smell 
and taste to the flesh of certain birds which feed 
upon the buds. It was formerly supposed, that the 
Tacamahaca of the shops was the produce of this 
tree. But it seems more probable that it is the 
produce of the Fagara octandra. 

The gum-resin which exudes from the Sweet- 
gum, or Maple-leaved Liquidambar-Tree, the Li- 
quidambar Styraciflua of Linnaeus, deserves to be 
mentioned. The storax of the shops is thought to 
be the produce of this tree : but perhaps this point 
is not yet quite ascertained. I am informed that 
the produce of our tree has been used, with advan- 

C 
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tage, in diarrheas. Some of our southern Indians 
mix the dried leaves with tobacco, for smoking. 

To the head of stimulants I have no hesitation 
in referring a number of poisonous vegetables, 
with the properties of which we are not so well 
acquainted as we ought to be. Such are the Datu- 
ra Stramonium, or James-town-weed, the Cicuta 
maculata, &c« 

The Datura is one of our most common plants. 
It is certainly a medicine possessed of useful powers. 
The properties of this vegetable have lately been 
more satisfactorily investigated by one of our mem- 
bers, Dn Samuel Cooper. 

We have several native plants of the natural 
order umbelliferae. That described by the late Dr. 
James Greenway, under the name of Cicuta vene- 
nosa, should be carefully investigated. This, from 
his account, must either be a direct sedative, or a 
stimulant, whose first operation is very soon accom- 
plished. It kills without inducing pain or convul- 
sions. Perhaps the plant with which some of our 
Indians, when weary of life, destroy themselves, is 
the same. It grows in meadows, and has a root 
like a parsnip. 

Before I take leave of these poisonous plants, I 
may mention some others whose properties are but 
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little known. The first is the Rhododendron max- 
imum, or Pennsylvania Mountain-Laurel. This is 
certainly a poison. It is a species of the same 
genus as the Rhododendron Crysanthmum, which 
has lately acquired much reputation in the cure of 
chronic rheumatism. 

NEARI.Y allied to the Rhododendron is the genus 
Kalmia. Of this we have several species, and all 
of them are poisons. The Kalmia latifolia, or 
Broad-leaved Laurel, is best known to us. It kills 
sheep and other animals. Our Indians sometimes 
use a decoction of it to destroy themselves. In the 
county of Lancaster, an empiric has used the pow- 
dered leaves with success in certain stages of fevers, 
and in tinea capitis, A decoction of the plant ex- 
ternally applied has often cured the itch; but it 
must be used with great care, for thus applied it 
has been known to occasion disagreeable subsultus, 
or startings, and convulsions. I have given the 
powder of this plant internally in a case of fever, 
and have thus, at least, ascertained that it may be 
used with safety. 

The medical properties of our different species 
of Andromeda and Azalea, which in botanical char- 
acter are very nearly akin to the Rhododendron and 
Kalmia, are but little known to me. I have long 
suspected that they are poisons. A decoction of 
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the Andromeda Mariana has been found useful as a 
wash in a disagreeable ulceration of the feet, which 
is not uncommon among the slaves, &c. in the 
southern states. 

The Gaultheria procumbens, which we call 
Mountain-Tea, is spread very extensively over the 
more barren, mountainous parts of the United- 
States. It belongs to the same class as the plants 
just mentioned. I have made use of a strong infu- 
sion of this plant, which is evidently possessed of 
a stimulant and anodyne quality. I am told it has 
been found an useful medicine in cases of asthma. 
But I have not learned to what particular forms of 
this disease it is best adapted, nor in what manner 
it operates. 

Our native species of Laurus deserve to be in- 
vestigated. The Camphor and the Cinnamon be- 
long to this genus: but hitherto, they have not 
been discovered within the limits of the United- 
States. The properties of the Common Sassafras, 
which is a species of Laurus, have not been suflSci- 
ently examined. It is the Laurus Sassafras of the 
botanists. I have already mentioned the bark. Its 
oil seems to be an useful medicine. I have been as- 
sured that this oil has been found an efficacious me- 
dicine, externally applied in cases of wens. This 
looks probable ; for our medicine is nearly allied to 
camphor, which has been used with advantage in 
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bronchocele.* I knew a woman in whom an in- 
fnsion or tea of the root of the Sassafras always 
induced an oppression at breast, with sighing, and 
depression of spirits. 

During the late American war, necessity drove 
the inhabitants, in many parts of the United-States, 
to seek for a substitute for some of the spices to 
which they had been accustomed. They used the 
dried and powdered berries of the Latirus Benzoin, 
which we call Spice-Wood, and Wild-Alspice-Bush, 
and found them a tolerable substitute for alspice.f 

The celebrated Gynseng, or Panax quinquefoli- 
um, may, with propriety, be thrown into the 
class of stimulants. I find it difficult to speak of 
this plant with any degree of certainty. If it were 
not a native of our woods, it is probable that we 
should import it, as we do the teas of China and 
Japan, at a high price. 

The Eryngium aquaticum, or Water-Eryngo, is 
one of the stimulants which more especially act 
as sudorific. It is nearly allied in its qualities to 

« The oil nibbed upon the head has been found very useful in killing 
lice. The bark, especially that of the root, powdered and mixed with 
pomatum, has the same effect. 

t "A decoction of the small twigs makes an agreeable drink in slow 
fevers, and is much used by the country people. It is said the Indians 
esteemed it highly for its medicinal virtues." Reverend Dr. M. Cutler. 
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the contrayerva of the shops. It is one of the 
medicines of our southern Indians. They use the 
decoction. 

Among the more acrid stimulants of our country, 
I may mention the Arum Virginicum, or Indian- 
Turnip, as it is most commonly called. I could 
wish that the properties of this plant were examined 
with attention. The leaves of a plant a good deal 
allied to this, I mean the Dracontium pertusum of 
the botanists, are employed, by the Indians of De- 
merara, in a very singular manner, in the treat- 
ment of general dropsy. The whole body of the 
patient is covered with the leaves. An universal 
sweat, or rather vescication, is induced, and the 
patient often recovers. Perhaps it would be worth 
trying this practice in cases of anasarca, which have 
resisted the usual modes of treatment.* 



Topical Stimulants. 



By the Topical Stimulants, I mean those ar- 
ticles which more especially increase the action or 
living powers of the parts to which they are applied, 
and which, at the same time, generally produce a 

* This fact waa commanicated to me by my friend the late Mr. Jullua 
Von Rohr, a gentleman whose death is a real loss to natural science, and 
perhaps an irreparable loss to the interests of an injured and distressed 
part of mankind ; I mean the blacks. 
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discharge of fluid from the part The Canlhai:is is 
one of these articles: but of this, as an animal 
body, and not a native, I have nothing to say. 

The bark of our White-Walnut, or Butternut, 
the Juglans cinerea of Wangenheim, is a pretty 
eflScacious blister. The bark of the root is more 
powerful than that of the stem or branches. It 
has been applied with advantage, as a blister, to 
the bite of some of our venomous serpents. 

I BEi^iEVE the bark of our Moose-wood, or 
Leather-wood, the Dirca palustris of Linnaeus, is 
also a blister. This plant, by its botanical habit, 
is nearly allied to the genus Daphne, all the spe- 
cies of which are blisters ; especially the Daphne 
Gnidium. 

Some of our Indians make use of a plant, which, 
when mashed a little, induces nearly as good a 
blister as the cantharides. It has been used with 
advantage in sciatica. I do not know this plant. 

The Ranunculus sceleratus, or Celery-leaved 
Crowfoot, is a very acrid plant. If it be bruised, 
and laid upon any part of the body, it will, in a 
few hours time, raise a blister. This plant is a na- 
tive of Europe and of America. The Ranunculus 
bulbosus, called Bulbous Crowfoot, and Butter- 
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cups, possess the same properties. This plant 
grows very plentifully in our meadows and fields; 
but I believe it is not a native. 

To this head of topical stimulants, I may refer 
several species of the genus Rhus, or Sumac ; par- 
ticularly the Rhus radicans, or Poison-vine; the 
Rhus Vemix, or Vemice-tree ; and the Rhus Toxi- 
codendron, or Poison-oak. In many persons they 
induce a peculiar and very troublesome vescication, 
which I have frequently removed, in a short time, 
by means of a mercurial wash. These plants are 
more active in the southern than in the northern 
climates. They more readily poison immediately 
after than before a full meal. Their stimulant effect 
is extended beyond the skin. It is said that the bark 
of one species (but I cannot tell you what species) 
has been found useful in intermittents. 



Sect. IV. ERRHINES. 



I HAVE but little to say under the head of Err- 
HiNES, or Sternutatory Medicines. Our na- 
tive vegetables of this class, with the exception 
of the Tobacco, are but little known to me. Of 
the Tobacco, as being so well known to you all, 
I need say nothing. 



Digitized by 



Google 



( 25 ) 

The brown powder which is attached to the 
footstalks of the leaves of the Andromeda, the 
Kalmia, and the Rhododendron, formerly menti- 
oned to you, is considerably errhine. The powder 
about the seeds in the seed-vessels of the same 
vegetables, possesses a similar quality. Whether 
this powder may be advantageously employed in 
practice I cannot say. 

We have many native species of the genus Eu- 
phorbia, or Spurge. There can be little doubt, 
that some of them are sternutative. 



Sect. V. SIALAGOGA. 



The number of Salivating Medicines is, 
I believe, much greater than has been commonly 
imagined. Perhaps, there are but few of the 
Incitant medicines which may not be so managed 
as to salivate. Opium, camphor, and hemloc* 
all induce salivation. 

I AM but little acquainted with our indigenous 
salivating vegetables. The Seneca Snake-root has 
long since been observed to possess this property. 

D 

^Conium macnlatuiu. 
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The Zanthoxylum Clava Herculis, or Ash-leaved 
Tooth-ach-Tree, is a very powerful stimulant Ap- 
plied to the mouth and internal fauces, it occasions 
a copious flow of saliva. By this property it appears 
to be a good deal allied to the Pyrethrum, Cochle- 
aria, &c. I am informed that our plant is not merely 
an external sialagogue, but that even when taken 
into the stomach, it exerts its eflFects upon the sali- 
vary glands. I speak of the bark of the plant: 
but the seed-vessels have the same property. This 
medicine has been given internally in cases of 
rheumatism. 



Sect. VI. EMETICS. 



Among the indigenous vegetables of our coun- 
try, there are several which are entitied to your 
attention as Emetics. Such are the Euphorbia 
Ipecacuanha, the Spiraea trifoliata, the Asanmi 
Canadense, &c. 

The first of these, the Euphorbia Ipecacuanha, 
like all the species of the genus, is an extremely 
active plant. It is employed as an emetic by some 
of the country-people. I do not know the dose. I 
suppose it is small, for it belongs to the head of 
drastic emetics. I am not certain that it would be 
a valuable addition to the materia medica; but, 
perhaps, it would. There are many cases in which 
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we have occasion to make use of immediate and 
active emetics; as when certain poisons, such as 
laudanum, &c. have been swallowed. In such 
cases it may possibly be of much use. 

I CAN speak with more confidence of the Spiraea 
trifoliata. This is a shrub, which grows very plen- 
tifully in various parts of the United-States. It is 
one of the few active plants of the class Icosandria^ 
to which it belongs. The root, which is the part 
made use of, like that of the oflScinal ipecacuanha, 
consists of a cortex or bark, and a ligneous or 
woody part. The active power of the root seems 
to reside exclusively in the bark. It is a safe and 
eflScacious emetic, in doses of about thirty grains. 
Along with its emetic, it seems to possess a tonic 
power. It has accordingly been thought peculiarly 
beneficial in the intermittent fever, and it is often 
given to horses to mend their appetite. This plant 
has a number of diflFerent names, such as Ipecacu- 
anha, Indian-Physic, Bowman's Root, &c. 

We have several species of the genus Asarum, 
or Asarabacca. I am best acquainted with the 
Asarum Canadense, which is well known by the 
name of Wild-Ginger. In Virginia it is called 
Coltsfoot. Both the root and leaves may be used. 
The expressed juice of the fresh leaves is a pow- 
erftd emetic. 
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Some of our Indians also prepare an emetic from 
the bark of a certain vine, which a good deal resem- 
bles the Celastrus scandens of Linnaeus. This vine 
bears bunches of red berries of a sweetish taste, but 
of a poisonous nature. I know nothing of this plant 
from my own experience; but a gentleman* who 
has used it prefers it to every other emetic. The 
Indians make a decoction of the bark. A large 
dose is required to produce the eflFect This is cer- 
tainly an objection against its use. 

A DECOCTION of the Eupatorium perfoliatum, or 
Thorough-wort, is also emetic. I might have ob- 
served, that this plant is used by our Indians as a 
medicine in intermittent fevers. 

The root of the Sanguinaria Canadensis f has 
been mentioned to me as an emetic. I know no- 
thing particular of this property of the plant I 
should have observed, under the head of General 
Stimulants, that the seeds appear to possess nearly 
the same quality as the seeds of the Datura Stra- 
monium. 

I HAVE been assured, that the Six-Nations make 
use of at least twelve or fourteen difierent emetics. 

♦ Mr. John Hcckcwclder. 

t Called, in the United-States, Indian-Paint, Puccoon, Turmeric, &c. 
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All them, except the sulphat of iron, are vegeta- 
bles. It is probable that the Spiraea, Euphorbia 
Ipecacuanha, &c. are among the number of these 
vegetable emetics. 

I suAti, conclude this subject of emetics by 
recommending to your attention an examination of 
the properties of some of our native species of Viola, 
or Violet. I suspect it will be found, that the roots 
of some of these are endued with an useftd emetic 
quality. 



Sect. VII. CATHARTICS. 



We have many indigenous Cathartics. Some 
of them are well worthy of your attention. These 
may be divided into two kinds, the milder, and the 
more drastic. 

Among the more mild, I may mention the Tri- 
osteum perfoliatum, sometimes called Bastard-Ipe- 
cacuanha. This, when given in very large doses, 
sometimes proves emetic; hence the vulgar name. 
But I find it a good cathartic. The cortex, or 
bark, of the root is employed. I give it in doses of 
twenty and thirty grains. On some occasions, it has 
seemed to operate as a diuretic. But this may have 
been only an accidental circumstance. Rhubarb 
sometimes produces the same eflFect, as has been 
observed by C. Piso. 
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Nearly allied to the Triosteum, I mean in its 
properties, is the Asclepias decumbens. This is one 
of our most beautiful and common plants. It has 
received many vulgar names, such as Pleurisy-root, 
Flux-root, Butterfly-weed, &c. It has been much 
celebrated in Virginia, as a remedy in dysentery. I 
have used it, and I think with advantage. I believe 
it does good principally by its purgative quality. 
The dose is from twenty to thirty grains of the 
root in powder. A great deal has been said about 
the virtue of this vegetable in pleurisy. 

The powder of this Asclepias is escarotic, and has 
been found useful in restraining fungous flesh in ul- 
cers. I believe this, and not the Poke, as has been 
supposed, is the plant which is employed by our 
southern Indians in cases of venereal chancre. 

The dried fruit of our Papaw, or Custard-apple, 
the Annona triloba of Linnaeus, is likewise pur- 
gative. I can say nothing of it from my own 
experience. 

I KNOW nothing, from experience, of the Mecha- 
meck^ or Wild-Rhubarb, of some of our Indians. It 
is, certainly, a species of Convolvulus, or Bind-weed, 
and I believe the Convolvulus panduratus, which 
in Virginia is called "wild potatoe." Its name 
Wild-Rhubarb, implies that it is a purgative. An 
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extract but little, if any thing inferior to the Scam- 
mony of the shops, has been procured from one of 
our species of Convolvulus. One must have a good 
deal of medical faith to believe what Catesby has 
said concerning the remarkable power of the 
Convolvulus purpureus, or Purple-Bindweed.* 

More active than any of the native purgatives 
which I have mentioned is the Podophyllum pel- 
tatum of Linnaeus. This is a very common plant 
through the whole of the United-States, and in 
other parts of North-America. It is known by a 
variety of names, such as May-apple, Mandrake, 
Ipecacuanha, Wild-lemons, &c. The fruit is es- 
culent, and by many persons is thought delicious. 
The leaves are poisonous. — It is the root which is 
used in practice. In doses of twenty grains, it is 
an excellent cathartic. It has some advantages 
over the rhubarb and jallap. It is most advanta- 
geously used in combination with calomel, or the 
crystals of tartar. I have heard much of the vir- 
tues of an extract prepared of this root ; but have 
never used it. 

There is a plant which was thought by Linnaeus 
to be a species of the same genus. He called it 
Podophyllum diphyllum. I have shown, that it is 

• The Natural History of Carolina, &c. Vol. i. p. 35. 
4 
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a new genus.* I have not been able to collect a 
suflScient quantity of this to ascertain its powers; 
but, judging by the taste and smell, which it must 
be confessed are sometimes fallacious tests, I sus- 
pect its root possesses the virtues of the May- Apple, 
or Podophyllum peltatum. 

The Cassia Marilandica, one of our finest plants, 
belongs to the same genus as the senna of the shops. 
The American species possesses nearly the same 
virtues as the eastern species. It is used as a pur- 
gative in diflFerent parts of the United-States. 

An extract prepared from the inner bark of the 
Juglans cinerea, or Butternut-Walnut, has long 
been used as a purgative in the United-States. It is 
a valuable medicine. As it is often, however, very 
carelessly prepared by the country-people, it has 
gone into some kind of neglect. It ought to be 
prepared by the better informed apothecaries, and 
have a place in the Pharmacopoeia of this country, 

WHEN SUCH A DESIDERATUM SHALL BE SUPPLIED. 

The dose of this extract is from ten to thirty 
grains. I have thought it possesses something of 
an anodyne property. 

I HAVE been told, that some of our Indians use as 
a cathartic a decoction of the bark of the root of 

* See TransACtions of the American Philoaophical Society. Vot HI. 
No. XU. 
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the Dirca palustris, or Leather-wood, abready men- 
tioned to yon. Of this property of the Dirca I 
know nothing farther. 

The decoction or powder of the root of the Poly- 
gala Senega, or Seneca Snake-root, is also a pur- 
gative. Dr. Cullen, indeed, thinks its purgative 
is its most striking property, and therefore he ar- 
ranges it under his head of cathartics.* 

Some of our native species of Iris, or Flag, are 
powerful cathartics. Such are the Iris versicolor 
and the Iris vema. They are both used by our 
southern Indians.f I can say nothing certain con- 
cerning the dose of these vegetables. It is doubtless 
small, for they are very active plants. Several of the 
European species of Iris are irritating cathartics. 

A SPECIES of Croton, or perhaps of Stillingia, is 
used in the southern states, as a cathartic. It enters 
into the composition of a medicine which has ac- 
quired much celebrity in the cure of that hideous 
disease the Frambsesia, or Yaws. This plant grows 

E 



* "I bave put it into the cataloifue of purgatives, as this is the only 
operation of it that is constantly very evident; and i>crhap8 all its other 
virtnes .depend upon this." A Treatise of the Materia Medica. Vol. n. 
p. 533. B^nbnrgh: 1789, quarto. 

Mr. William Bartram. 
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spontaneously on the dry, high lands of Carolina, 
Georgia, and Florida. It is called Yaw-weed, and 
Cock-up-Hat The Stillingia sylvatica, perhaps 
the very plant I have been speaking of, is said to be 
a specific in the venereal disease.* 



Sect. VIII. DIURETICS. 



Diuretics have so long been employed with be- 
nefit, in the treatment of dropsies, that it becomes a 
matter of consequence to increase the number of the 
medicines of this class, and to learn how to exhibit, 
with more advantage, those which are already 
known. I do not mean by this observation to assert, 
that dropsies cannot be cured without the use of di- 
uretic medicines. On the contrary, I am persuaded 
that they can, and often are, especially when the 
dropsy depends upon fever, or is connected with it. 
But in the management of all kinds of dropsies, it 
is often necessary to have recourse to the use of diu- 
retics, and I believe that some of the worst forms of 
this disease, such as hydrothorax, are most effectu- 
ally cured by these medicines. The Digitalis pur- 
purea, so much and so justly celebrated at present, 
is not, to my knowledge, a native of any part of 

* Bernard Romans tays, the Jallap grows wild near Pensacola, in 
Florida. 
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America.* But we have several native diuretics, 
which deserve the attention of our physicians. Such 
are the Seneca-Snake-root, the Lobelia siphilitica, 
the Serratula spicata, the Cassena, and others. 

The first of these, the Polygala Senega of the 
botanists, along with its diuretic, possesses an emetic, 
cathartic, expectorant, salivating, and diaphoretic 
power. I have already hinted at its salivating and 
cathartic operation. As a diuretic, it has been 
employed, and found useful, in dropsy, by Tennent, 
Bouvart, and other writers. I am informed that it 
has lately been used, with great success, in the 
treatment of the cynanche trachealis, or croup, by 
Dr. Archer of Maryland. He uses a strong de- 
coction of the root, which operates as an emetic, 
cathartic, and expectorant.f This medicine some- 
times operates so powerfully as a sudorific, that I 
have been assured it has been known to remove por- 
tions of the mucous body, or rete mucosum, from 



• This plant, however, bears extremely well the open ground of 'Penn- 
sylvania. 

t There is a species, or rather variety, of cronp, which I have some- 
times called the Bronchial Hives. In this there does not appear to be any 
reason to suspect the existence of a preternatural membrane in the trachea : 
but the disease depends upon the presence of large quantities of mucus, 
which exists in a loose state in the ramifications of the trachea. I believe 
this species is much more common than the other, which might be called 
Csmanche trachealis coriacea. In the bronchial hives, I have found strong 
coffee of evident use : but the disease often requires a much more active 
treatment. The Seneca should have a trial. 
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the skin of blacks who have used it I do not vouch 
for the truth of this fact: but I must confess that 
to me the circumstance does not seem improbable. 
Our Indians use a decoction of this root in syphilis. 
I have no confidence in the powers which have been 
ascribed to the Seneca, in curing the bite of the rattle- 
snake. Besides the Polygala Senega, we have se- 
veral other native species of this genus. I do not 
know how far they possess the powers which have 
been ascribed to the Seneca itself. It is probable 
that they only diflFer in degree. Kiemander, a long 
time ago, remarked that the Polygala vulgaris, 
which grows spontaneously in Europe, possesses, 
though in a less eminent degree, the virtues of the 
celebrated American species.* 

The Lobelia siphilitica is also considerably diure- 
tic. This plant was purchased from the northern 
Indians, by the late Sir William Johnson, as a rem- 
edy in the venereal disease: hence its specific name, 
siphilitica. I do not believe, after paying some at- 
tention to the subject, that this plant has cured con- 
firmed syphilis. I know that the Indians, even 
those who are best acquainted with the plant, are 
glad to have an opportunity of applying to the 
whites for relief, when they have the disease. They 
certainly do not trust the cure entirely to the Lobe- 



^ See his paper, entitled Radix Senega, In the second volame of the 
Amoenitates Academicse. 
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lia. They use the bark of the wild cherry (Prunus 
Virginiana), the root of the May-apple (Podophyl- 
lum peltatum), and many other plants.* I believe, 
however, that the Lobelia has been of service in the 
disease. In gonorrhea it has certainly performed a 
cure; but the tendency of the constitution, unaided 
by medicines, to get rid of this complaint, is well 
known. I may here observe, that gonorrhea ap- 
pears to be much more common among the Indians 
than syphilis. The Lobelia seems to operate chiefly 
by its diuretic quality. From their ignorance of 
botany, many persons in the western country have 
been using a plant, which they call Lobelia, in the 
same complaints. I have received specimens of the 
plant under the name of Lobelia. It proves to be 
the Serratula spicata, or Spiked Saw-wort. There 
is good reason to believe, that it has been found use- 
ful, not only in venereal complaints, but also in 
cases of nephritis calculosa, or gravel. Thus igno- 
rance sometimes leads to knowledge. This sup- 
posed Lobelia is a powerful diuretic. The Indians 
sometimes drink the decoction of it so strong that 
it occasions gleets, f It is the root of the plant 



* I do not believe that the disease of syphilis was known among the 
North-American Indians before they became acquainted with the whites. 
Mr. John Heckewelder informs me, that the Indians speak of it as a 
foreign disease communicated by the whites. 

t They cure these gleets by eating turpentine, as I am informed by 
Colonel Winthrop Sargent. An old Indian assured this gentleman, that 
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which is commonly employed, but the flowers and 
the leaves may also be used. 

An infusion of another species of Lobelia, I be- 
lieve the Lobelia inflata, has been found very useful 
in the leucorrhoea, or whites. It is a lactescent, and 
very active plant. I do not know that this acts as 
a diuretic, and it would have been more proper 
to have mentioned the plant under the head of 
stimulants. 

The Cassena is a species of Ilex, or Holly. It is 
the Ilex vomitoria of Aiton, and is a native of Ca- 
rolina, West-Florida, &c. It has been called 
South-Sea-tea, or Evergreen Cassine. It is thought 
to be one of the most powerful diuretics hitherto 
discovered. It is held in great esteem among the 
southern Indians. They toast the leaves and make 
a decoction of them. It is the men alone that are 



a decoction of this Serratula cures syphilis in all its forms. Dr. Allison, 
one of the army-physicians, has an high opinion of the plant, in this disease. 
I am told Dr. Bedford, of Pittsburg, has found it an efficacious medicine in 
the gravel. It certainly ought to have a fair trial in these diseases. The 
late Major Jonathan Hart assured me, that the Indians northwest of the 
Ohio could not cure confirmed syphilis. He said the Lobelia ( I suppose the 
Serratula spicata) had been of service in slight cases : but he was persuaded 
that the Indians would fall victims to the general complaint, if they were 
to trust wholly to their own remedies. A Mr. Wilson, who is well ac- 
quainted with the Indians, particularly the Delawares and Shawneese, 
most confidently asserts, that they cannot cure the venereal disease, 
'* when it gets into the blood ;" but that they can cure the gonorrhea. He 
also said, they can remove the venereal disease for a time, but *' that it 
will break out again." 
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permitted to drink this decoction, which is called 
Black Drink. 

The Medeola Virginica grows plentifully in the 
vicinity of this city, and in almost every other part 
of the United-States. Its root is white, and tastes 
a good deal like the cucumber, which has given the 
plant the name of Cucumber-rooL I am told that 
this root is diuretic, and has cured dropsies. The 
sensible qualities of the plant do not promise 
much; but this does not prove that it is not an 
useful medicine. 



Sect. IX. ANTHELMINTICS. 



Of the class of medicines called Anthelmin- 
tics, or destroyers and expellers of worms, we 
have several which are entitled to your notice. One 
of the most celebrated of these is the Carolina Pink- 
root, the Spigelia Marilandica of Linnaeus. This is 
a very common plant in our southern states. It is a 
valuable medicine, as has been demonstrated by the 
physicians of Europe and of this country. It is 
commonly given in the form of an infusion, or tea; 
but I prefer the exhibition of it in powder. It has 
been accused of occasioning, for a short time, a dis- 
agreeable aflfection of the eyes. But this eflfect may 
often be prevented by combining with the Spigelia 
some of the common Virginia Snake-root. The 
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Cheerake-Indians have so high an opinion of this 
plant, that it would sometimes be dangerous for a 
person to be detected in digging it up, to carry it out 
of the country. The whites learned the anthelmin- 
tic powers of this vegetable from the Indians. The 
Spigelia is said to possess other valuable properties. 
Infused in wine, it has been found an useful medi- 
cine in intermittent fevers. But I can say nothing 
particular concerning the precise mode of admi- 
nistering it in this case. 

The Chenopodium anthelminticum grows plenti- 
fully in the United-States. It is commonly called 
Worm-seed. The whole plant has a most powerful 
smell, of which it is very retentive. The taste is 
bitter, with a good deal of aromatic acrimony. 

The root of the May-apple (Podophyllum pel- 
tatum), which I have mentioned to you under the 
head of cathartics, has often been found to operate 
as an anthelmintic. It is used as such by the Chee- 
rake, and other southern Indians. Whether it ope- 
rates by its cathartic quality exclusively, or partly 
by some other quality, deleterious to the worms, I 
cannot say. The whites learned from the Indians 
the anthelmintic power of this plant.* 



* The best time for gmthering the may-apple, for medical purposes, is 
the autamn, when the leaves have turned yellow, and are about fkUlnir 
off. The Indians dry it in the shade, and powder it for use. 
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The Helleborus foetidus, or Stinking Hellebore, 
has been mentioned as a powerful anthelmintic, by 
Bisset, and other European writers. It has been 
used in this country, and has been found very eflS- 
cacious. It is supposed to have been the worm- 
medicine of a Dr. Witt, who acquired much repu- 
tation by the use of it.* 

The Cheerake use a decoction of the root of the 
beautiftil Lobelia Cardinalis, or Cardinal-Flower, as 
a remedy against worms. I have already mentioned 
the diuretic quality of another species of this genus, 
the Lobelia siphilitica. 

The seeds of the Common Tobacco (Nicotiana 
Tabacum) have also been found useful as an an- 
thelmintic. 

The Silene Virginica, or Ground-Pink, as it is 
called in some parts of our country, is another 
native anthelmintic. A decoction of the root is 
used, and is said to have been found a very eflSca- 
cious remedy, f 

F 



*I am indebted to Dr. Adam Kuhn for this Information. He mlj9 
that Witt nsed the powder of the leaves in combination with the ethiops 
mineral. 



t Prom the information of my friend the late Dr. James Greenway, 
of Virginia. 
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I HAVE not lost all confidence in the anthelmin- 
tic powers ascribed to the Polypodium vulgare, or 
Male-Fern. I do suppose, however, that too much 
has been ascribed to this plant. We have several 
native species of this genus, which it would, at 
least, be a matter of curiosity to examine. The 
Polypodium Virginianum grows about this city, 
and probably possesses the same powers as the 
European species. 

A PLANT, called the " Pride of India," has lately 
been mentioned as an excellent anthelmintic. The 
bark of the root has been used as such in South- 
Carolina. This vegetable, the Melia Azedarach of 
Linnseus, is not a native of our country.* 

I SHALL conclude this account of anthelmintics 
by observing that the southern Indians dress all 
their dishes, prepared of the Indian-corn, or maize, 
(Zea Mays) with a strong lixivium, or lye, of the 
ashes of bean-stalks and other vegetables, in order 
to prevent the generation of worms. They are of 
opinion that this grain nourishes the worms ex- 
ceedingly. Nor is this opinion peculiar to the In- 
dians. 



<* BCr. Andrew Michauz informed me, that in Persia, where this plant 
grows spontaneously, the pulp which invests the stone of the seed is 
pounded with tallow, and used as an " antisphoric," in cases of tinea 
capitis in children. 
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I HAVE thus, Gentiemen, endeavored to present 
you with a specimen, or rather rude outline, of an 
Essay towards a Materia Medica of the United- 
States. My object has been a collection of facts. 
I could have wished for more leisure to have pursued 
the subject: but that leisure I do not possess. I 
hope, however, that with all its imperfections, I 
have presented you with a sketch which will not 
prove unacceptable to you. I have opened a path 
which deserves to be trod by you all. 

The man who discovers one valuable new medi- 
cine is a more important benefactor to his species 
than Alexander, Caesar, or an hundred other con- 
querors. Even his glory, in the estimation of a 
truly civilized age, will be greater, and more last- 
ing, tlian that of these admired ravagers of the 
world. I will venture to go farther. All the 
splendid discoveries of Newton are not of so much 
real utility to the world as the discovery of the Pe- 
ruvian bark, or of the powers of opium and mer- 
cury in the cure of certain diseases. If the distance 
of time, or the darkness of history, did not prevent 
us from ascertaining who first discovered the proper- 
ties of the Poppy, that **sweet oblivious antidote" for 
alleviating pain, and for soothing, while the mem- 
ory remains, those rooted sorrows which disturb our 
happiness ; if we could tell who first discovered the 
mighty strength of Mercury in strangling the hydra 
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of pleasures and of generation; if we could even 
ascertain who was the native of Peru, that first 
experienced and revealed to his countrymen the 
powers of the Bark in curing intermittent fevers ; 
would not the civilized nations of mankind, with 
one accord, concur in erecting durable monuments 
of granite and of brass to such benefactors of the 
species? Would not even the savage, who wants 
not a sense of benefits conferred upon him, be seen 
to form the tumulus of stones, or to raise the green 
sod, the only monuments his humble condition 
would admit of his erecting? And may we not yet 
look for the discovery of medicines as important to 
mankind as opium, the bark, and mercury? 

For this purpose, the discovery of new and valua- 
ble medicines, your situation. Gentlemen, (I address 
myself at present, more especially to the younger 
part of my audience) ; for this purpose, your situa- 
tion is peculiarly happy. In the pursuit of one 
of the most dignified and most usefiil of all the 
sciences, you are placed in an extensive country, 
the productions of which have never been investi- 
gated with accuracy, or with zeal. From this 
school, I will venture to call it the punctum scUiens 
of the science of our country, you are to spread 
yourselves over the happiest and one of the fairest 
portions of the world. In whatever part of this vast 
continent you may be placed, you will find an abun- 
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dant field of new and interesting objects to reap in. 
The volume of nature lies before you : it has hardly 
yet been opened: it has never been perused. But 
by your assistance, the knowledge of the natural 
productions of our country may be greatly extended, 
and travellers shall then no longer upbraid us with 
an utter ignorance of the treasures which an all- 
benevolent Providence has so largely bestowed 
upon us. May I not flatter myself that among the 
number of those whom I am now addressing, there 
are some of you for whom medical discoveries of 
importance are reserved? discoveries which would 
add a lustre to your names, whilst they would en- 
sure to you that which is much more to be desired, 
in this mixed scene of afiairs, an happiness that is 
imbosomed in the happiness of one's country, and 
the world. 



Digitized by 



Google 



APPENDIX, 

CONTAINING 

ILLUSTRATIONS and ADDITIONS. 



JL AGE 14. "I am well acquainted with a physician," 
&c. The room in which the flowers of the Magnolia 
glauca produced the effects here mentioned, was not a 
small one, and was well aired. It was in the month 
of June. 

I ought to have observed, under the head of Tonics, 
that the Menyanthes trifoliata, or Marsh-Trefoil and 
Bog-bean of the English, is a native of our country. It 
grows spontaneously in Pennsylvania. This is cer- 
tainly an active plant, and if we can depend upon the 
half of what has been said of its virtues, it deserves a 
place in the Pharmacopoeia of every country. 

Page 18. Dr. Samuel Cooper. See his valuable In- 
augural Dissertation on the Properties and Effects of 
the Datura Stramonium, &c. Philadelphia: 1797. 

Page 18. Cicuta venenosa. In Virginia, this plant is 
called Wild-Carrot, Wild-Parsnip, Fever-Root, and 
Mock-Eel-root. See Transactions of the American 
Philosophical Society. Vol. iii. No. xxix. 
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Page 19. Kalmia latifolia. In South-Carolina, this 
beautiful shrub is called "Calico-Tree.** 

Pages 19, 20. "A decoction of the Andromeda Mari- 
ana has been found useful as a wash, in a disagreeable ul- 
ceration of the feet) which is not uncommon among the 
slaves, &c. in the southern states.** This complaint is 
very common, particularly among the negroes and the 
poorer sort of white people, in Carolina, Georgia, &c. 
It is called " Toe-Itch and Ground-Itch.** It is a kind 
of ulcerous excoriation between the toes, sometimes ex- 
tending as high as the instep, and is attended with most 
intolerable itching. It is probably, in a great measure, 
the consequence of inattention to cleanliness. Is it 
occasioned by particular insects? Some persons, with 
whom I have conversed on the subject, are of opinion, 
that it is owing to the great warmth of the waters to the 
southward, in which the inhabitants are accustomed to 
wade a great deal. The disease is sometimes seen in 
Pennsylvania. Besides the Andromeda Mariana, or 
Broad-leaved Moor-wort, a decoction of the leaves of the 
Kalmia latifolia is used for the cure of this complaint. 
The decoction of the leaves of both these plants is used. 
They are both called " Wicke** to the southward. 

Page 21. "I knew a woman,** &c. She was a stout, 
and seemingly very hearty, woman. She informed me, 
that a lady of her acquaintance was affected in the 
same way by this tea. I could not learn whether the 
flowers of the Sassafras produced a similar effect. 

Page 24. Rhus, or Sumac. '' It is said that the bark 
of one species (but I cannot tell you what species) has 
been found useful in intermittents.'* Perhaps it is the 
5 
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bark of the Rhus glabrum, or Smooth Pennsylvania Su- 
mac. In some parts of our country, this species is called 
" Indian Salt." Was it used as a condiment to their food 
by the Indians? The berries of this species are used as 
a mordant, or fixer for the red colour with which they die 
their porcupine quills. They use other mordants for the 
same purpose. The juice of the Upland-Sumac (Rhus 
glabrum?) is said to be excellent for removing warts, 
and also tetters. It is applied to the affected parts. 

Page 27. ** The expressed juice of the fresh leaves ** 
of the Asarum Canadense, "is a powerful emetic." I 
should have observed that the leaves are errhine. 
"Asari canadensis radices suaveolentes in petio vino 
fermentanti immersae, liquorem gratiorem reddunt." 
Comutus, as quoted by Schoepf, p. 73. 

Page 30. Asclepias decumbens. — ^The Asclepias de- 
cumbens, and the Asclepias tuberosa, of Linnaeus, ap- 
pear to me to be merely varieties of the same species. 
Dr. Schoepf (page 160) mentions a plant which he says 
is called in Maryland, Butterfly-root, and Pleurisy-root. 
He says he has not seen the plant; but that the name 
Butterfly-root seems to shew that it belongs to the class 
of Diadelphia. I suspect this plant is no other than the 
Asclepias decumbens. It is called Butterfly-weed, &c. 
because its flowers are often visited by the butterflies. 

P^ge 35* Polygala Senega. If this plant has been 
found so useful in pleurisy as it is said to have been, by 
Tennent, and other writers, I cannot suppose it has been 
in genuine inflammatory pleurisy, unless previously to 
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the exhibition of the medicine, the lancet has been liber- 
ally used. In the pleurisy, as it is called, which prevails 
in the low and marshy countries, it is not improbable it 
has been of real use. This is a true intermittent or re- 
mittent, attended with a local pain, either in the side, or 
in the head. When it is in the head, the disease is called 
(a ridiculous name) the pleurisy in the head. In either 
case, it is a complaint in which cordial medicines, and 
such the Seneca is, have been exhibited with advantage. 

Almost an hundred years ago, the Reverend Dr. Cot- 
ton Mather mentioned an American plant, called "Par- 
tridge-berries," as being excellent for curing dropsy. A 
decoction of the leaves is to be drank as a tea, for several 
days. It discharges, he says, a vast quantity of urine, as 
long as the disease lasts, " after which it may be drank 
without provoking urine observably. Gouty persons 
drink it with benefit."* I take the plant mentioned by 
Mather, to be the Mitchella repens of Linnaeus. This is 
a very common plant in every part of the United-States. 
In New-England, it is called Partridge-berry. Catesby 
has given us a wretched figure of it. I know nothing 
of the powers of this plant. I could mention some of 
the superstitious notions of our Indians concerning it. 

Page 40. Chenopodium anthelminticum. This is 
also called Jerusalem-oak. It is the seeds that are used. 

•The Philosophical Transactions, Abridged. Vol. V. Part ii. p. 160. 



THE END. 
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Acrid Stimulants, aa Cassia Ifarilandka, 3a 

Acuea racemosa, 9 Cassine, Erergraen, 38 

Aesculus flava, Aiton, 13 Catesby^ 31 

Aesculus Hippocasunum, 13 Cathartics, 99, 3K 

Aesculos Pavia, L., 13 Celastrus scandans, L., i3 

Alspice, az Celery-leared Crowfoot. 83 

Alspice-bnsh, Wild, az Chancre, renereaL 30 

Alum-root, 8 Chenopodium antAelmiBticuin, ... 40, 49 

American Sanicle, 8 Cherry, Wild. 37 

Anasarca, aa Cholera of Children, 7 

Andromeda, 19, as Cholic, Flatulent, la 

Andromeda Mariana, ao, 47 Cicuu maculata, 18 

Angusturae Cortex, Z4 Cicuta renenosa x8, 36 

Annona triloba, L., 30 Cinnamon, ao 

Anodyne^ 3a Cochlearia. a6 

Anthelmintics 39» 4i» 4^ Cock-up-Hat, 34 

Antisphoric, 4a Coffee, 33 

Apple, Custard, ^ 30 Coltsfoot, S7 

Arbutus uva ursi, 9 Common Dogwood, la 

Aristolochia Serpentaria, 15 Common TobaccO| 41 

Aristolochia sipho, L*Heritier, 16 Comptonia asplenifolia, Aiton, 10 

Arum Virginicum, 32 Conium maculatum, ns 

Asarabacca, a7 Convolvulus, 30, 31 

Asarum at Convolvulus panduratos, 30 

Asarum Canadense, a6, a7, 48 Convolvulus purpureus, 31 

Asclepias decumbens, 30, 48 Convulsions, 19 

Asdepias tuberosa, L., 48 Contrayerva, n 

Ash-leaved Tooth-ach-tree, a6 Cooper, Dr. Samuel, x8f 46 

Aspin, 15 Cordial Medicines 49 

Asthma, ao Comus, la 

Astringents, 7 Comus Canadensis, 13 

Axalea, 19 Comus circinata 13 

Balsam Trbb^ 17 Comus Florida, la 

Bartram, William,i 5, 6, 33 Comus sericea, la 

Bastard-Ipecacuanha, ag Cortex Angusturs, 14 

Beaver-tree 14 Croton, 33 

Bind-weed, 30 Croup, 35 

Bindweed, Purple, 31 Crowfoot, Bulbous, 83 

Bisset, Dr., 41 Crowfoot, Celery-leaved, a3 

Biuers, Tonic, 15 Crystals of tartar, 31 

Black Drink, 39 Cucumber-root, 39 

Black Snake-root, 9 Cucumber-tree, 14 

Blister, 33 CuUen, Dr., 6, 10 

Bog-bean, 46 Custard-apple, 30 

Bowman's Root, a7 Cusson, Dr., 13 

Broad-leaved laurel, 19 Cutler, Rev. Dr. M., ai 

Broad-leaved Moor-wort, 47 Cynamche trachealis, 35 

Bronchial Hives, 35 Cynanche trachealis coriacea, 35 

Bronchocele, ai Daphnb, a3 

Bulbous Crowfoot, a3 Daphne Gnidium 9% 

Buttercups, 33 Darwin, Dr., 6 

Butterfly-root, 48 Datura Stramonium, 18, a8, 46 

Butterfly-weed, 30, 48 Diaphoretic, 35 

Butternut, 33 Diarrhea, 10, 18 

Butternut-Walnut, 3a Digiulis purpurea 34 

Calico-trbb, 47 Diospyros Virginiana, 11 

Calomel, 31 Dirca palustris, L., ^St 33 

Camphor. ao, 35 Distemj>er in horses, st 

Canada distemper, la Diureucs, .... 39, 34, 35, 37, 38, 39, 41 

Cantharis, 33 Dogwood, it 

Carbuncl^ . 15 Dogwood, common, za 

Cardinal-Flower 41 Dracontium pertusnm, as 

Carolina Pink-root, 39 Drastic emetics, a6 

Carrot, Wild 46 Dropsies, 34f 39 

C*»«na, 35, 38 Dropsy, aa, 35. 49 
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PAGE. 

Dropsy, general, aa 

Duncan, Dr., . 14 

Dysentery, y> 

Emktics a6, 17, a8, 99, 35, 48 

Errhines, 34* 48 

Eryngium aqumtkum, ai 

EryngO( Water, at 

Bscarotic, 30 

Ethiops mineral, 41 

Eupatorium perfoliatum, a8 

Euphorbia, as 

Euphorbia Ipecacuanha, ^' ^ 

Evergreen Catsine 38 

Expectorant, 35 

Fagara octandra, 17 

Fever-Root, 46 

Fevers, 15, 19 

Fevers, intermittent, . . ix, xa, x^, a7, 

a«. 40. 44 

Fever, malignant, la, 15 

Fever, paroxysm increased by odor of 

magnolia, 14 

S*«.,- • • • • 33 

Flatulent cholic, xa 

Flux-root^ 30 

Frambesia, 33 

Gangrene, xx 

Gaultheria procumbens, ao 

Gentians, xo, 16 

Geranium Maculatum, 7 

Geranium robertianum, 8 

Geranium, Spotted, 7 

Ginger, Wild, a7 

Gleets, • • 37 

Gonorrhea, 9> 37i 38 

Gout, 9> 49 

Gout, pain increased by odor of mag- 
nolia, X4 

Gravel, . . 37» 38 

Grecnway, Dr. James, i8> 4t 

Ground-itch, 47 

Gound-pink, 41 

Gum, Sweet, 17 

Gynseng, ax 

IlALLSR, xa 

Hart. Jonathan, Mi^or 38 

Headache induced by Magnolia tripe- 

tala, X4 

Hecke welder, John a8, 37 

Hellebore, Stinking, 4X 

Helleborus foetidus, 41 

Hemloc, a^ 

Herb-Robert 8 

Heuchera Americana, 8 

Hippocastanum, 13 

Hives, Bronchial, 35 

HoUy, 38 

Horse chesnut xj 

Hydrastis Canadensis, 8 

Ilex, 38 

Ilex vomitoria, Alton 38 

IncitantSj x6 

India, Pnde of, 4a 

Indian com, 6 

Indian-painty a8 

Indian-phsyic, a? 

Indian Salt, 48 

Indian-turnip, aa 

Inflammatory pleurisy, 48 

Intermittent fevers, . . . ix, xa, 14, 15, 

84, a7, a8, 40, 44, 48, 49 

Ipecacuanha, a7, 31 

}ri«, 33 

Ins vema, 33 

Iris versicolor, 33 

Iron, Sulphat of, 39 

Itch, 9> 19 

Itch, Ground, 47 

Itch, Toe, 47 

Jallap, ^i, 34 
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Jamestown-weed x8 

Jerusalem Oak, 49 

Tuglans cinerea, a3, 3a 

Xalmia. X9« 35 

Kalmia latifolia, t9» 47 

Riernander, 36 

Kino 8 

Kuhn, Dr. Adam, 41 

Lactescent, 38 

Laudanum, a7 

Laurel, Broad-leaved, X9 

Laurel, Pennsylvania Mountain X9 

Laurus, ao 

Laurus Benzoin, ax 

Laurus Sassafras xx, ao 

Leather-wood, S3» 33 

Lemons, Wild, 3X 

Leucorrhoea, 38 

Liquidambar asplenifolium, L., xo 

Liquidambar Styraciflua, L., X7 

Liquidambar-tree, Maple-leaved, .... 17 

Linodendron Tuhpifera, xs 

Lobelja, 37 

Lobelia cardinalis, 4X 

Lobelia inflata, 38 

Lobelia siphilitica, ZSt 3fi* 4* 

Magnolia, X3, X4 

Magnolia acuminata, X3, 14 

Magnolia auriculata, 13 

Magnolia Fraseri, 13 

Magnolia glauca, X3* I4f 4^ 

Magnolia grandinora, X3, 14 

Magnolia tripetala, 13, 14 

Maize, 6 

Male-fern, 4a 

Malignant fever, xa 

Mandrake, 3X 

Marsh Trefoil, 46 

Mather, Rev. Dr. Cotton, 49 

May-apple^. . 3«. 3a» 37, 4© 

Medeola Virginica, 39 

Mechameck, 30 

Melia Azedarach, L., 4a 

Menyanthes trifoliata, 46 

Mercurial wash, 34 

Mercury, 43 

Michaux, Andrew, 4a 

Mitchella repens, L., 49 

Mock-Eel-root, ^ 46 

Moor-wort, Broad-leaved, *. 47 

Moose-wood, 2% 

Mordant for Porcupine quills^ 40 

Mountain-laurel, Pennsylvaiua, .... 19 

Mountain-tea, ao 

Murrain, 9 

Nausea induced by Magnolia tripetala, . X4 

Nephritis, 8, 9 

Nephritis calculosa, 37 

Nephritis podagrica, 9 

Nicotiana tabacum, 41 

Nutrientia, 4 

Oaks, xx 

Oak bark, 7 

Oak, Jerusalem, 49 

Oak, Poison, 84 

Oak, Spanish, xx 

Opium, aSi 43 

Palm, species on river Mobile, 5 

Panax quinquefolium, ax 

Papaw, 30 

Parsnip, x8 

Parsnip, Wild, 46 

Partridge-berries, 49 

Pennsylvania Mountain-laurel, xo 

Pennsylvania Sumac, Smooth, 48 

Persimmon, xx 

Peruvian bark, . . . . xo, xx, X3, 14, 15, 43 

Pink-root, Carolina, 39 

Piso, C, ao 

Pleurisy-root, 30, 48 
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Pleurisy, . 30, 48, 49 

Pleunsy, inflammatory, ,48 

Podophyllum diphyllum, L., 31 

Podophyllum peltatum, . . .31, 33, 37, 40 

Poison-oak, 34 

Poison-Tine, 34 

Poke, 30 

Polygala Senega, 33, 35» 48 

Polygala vulrans^ 36 

Polypodium Viiginianum, 43 

Polypodium vulgare, 43 

Poplar, X5 

Populus balsamifera, 17 

Populus tremula, 15 

Porcupine quills. Mordant for, 48 

Poutoe, wild, 30 

Pride of Induiy 43 

Prunus Virginiana, xi, 37 

Puccoon, 38 

Purgatives, . 30, 3a, 33 

Purple Bindweed, 31 

Putrid sore throat, 9 

Pyrcthrum, 36 

QUKRCUS RUBRA MONTANA, XT 

Radix Sbnbga. 36 

Ranunculus bulbosus, 33 

Ranunculus sceleratus, 33 

Red-willow, 13 

Remittent Fevers, 49 

Rete mncosum, 35 

Rheumatism 24, 36 

Rheumatism, Chronic, 19 

Rhododendron, 35 

Rhododendron Crysanthmum, 19 

Rhododendron maximum, 19 

Rhubarb 30, 31 

Rhubarb, Wild, ! 30 

Rhus, 34^ 47 

Rhus glabrum, 48 

Rhus radicans, 34 

Rhus Toxicodendron, 34 

Rhus Vemix, 34 

Rohr, Julius von, 33 

Romans, Bernard, 34 

Rose-WiUow. 13 

SaUVATING MBDiaNBS, 35, 35 

Salix albs^ la 

Salix latifolia, 13 

Salix pen tandra, 12 

Salt, Indian, 48 

San^naria Canadensis, 28 

Sanide, American, 8 

Sargent, Col. Winthrop, 37 

Sassafras, 47 

Sassafras, Common, xz, ao 

Sassafras, Oil, ...••• ao, si 

Sassafras, Root, 31 

Sassafras, Swamp, 14 

Saw-wort, Spiked, 37 

Scammony, 31 

Schoepf, Dr., a, 9, 48 

Sciatica. 33 

Sedative, 18 

Seneca, 36. 49 

Seneca Snake-root, aS, 33» 35 

Senna, 33 

Serpentaria^ 15 

Serpents, bite of, 23 

Serratula, 38 

Serratula spicaU 35, 37, 38 

Sialag<«a, 95 

Silene Yirginica, 41 

Smilax, China, 5 

Smooth Pennsylvania Sumac, 48 

Snake-root, 14, 15* 16 

Snake-root, Black, 9 

Snake-root, Seneca, as, 33, 35 

Snake-root, Virginia, 39 

Sore throat. Putrid, 9 

Sore throat. Ulcerous, xi 
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South-Sea-tea, 38 

Spanish oak, xx 

Spice-wood, ax 

Spigelia Marilandica,'L., 39 

Spiked Saw-wort, 37 

Spiraea, 39 

Spiraea trifoliata a6, 37 

Spotted Geranium, 7 

Spurge, 35 

Squaw-root, 9 

Startings, 19 

Sternutatory medicines, 34 

Stillingia, 33 

Stillingia sylvatica, 34 

Stimulants, x6, x8, ax, 38 

Stimulanu, Acrid aa 

Stimulants, General, 17 

Stimulants, Topical, 83 

Stinkinff Hellebore, 4x 

Stomachic, for horses, xs 

Stone, Dr., X3 

Storax, X7 

Stiamonium, x8, 46 

Subsultus, X9 

Sudorifics, 3x, 35 

Sulphat of iron, 39 

Sumac, a4, 47 

Sumac, Smooth Pennsylvania, 48 

Sumac, Upland, 48 

Swamp-sassafras, 14 

Sweet-fern, xo 

Sweet-gum, X7 

SyphilS, 36, 38 

Tacamahaca-Tsbb, Z7 

Tartar, Crystals of, 31 

Tea, X3 

Tennent, Dr., 48 

Tetters, 48 

Thorough-wort, 38 

Tinea capitis, X9» 4a 

Tobacco, 34 

Tobacco, Common, 4x 

Tobacco, mixed with leaves of liquidam- 

bar, x8 

Tobacco mixed to uva ursi, 9 

Tobacco smoked with willow, Z3 

Toe-Itch, 47 

Tonics. xo, 15, 37, 46 

Tonic bitters, 15 

Topical Stimulants, 33 

Tnosteum, 30 

Triosteum perfoliatum, 39 

Tulip-tree, X4, xc 

Turmeric, 38 

Turnip, Indian, 33 

Turpentine, 37 

Ulcbration of the pbbt, 47 

Ulcerous sore throat, xx 

Ulcers, 30 

Umbrella-tree 14 

Upland Sumac, 48 

Uva Ursi, 9 

Vbgbtablb bmbtics, 39 

Venereal chancre, 30 

Venereal complaints, 37 

Venereal diseases, 34, 3^, 3^ 

Vernice-tree, 34 

Vescication, 34 

Viola, 39 

Violet, 39 

Virginia Snake-root, 39 

Walnut, Butternut, 3a 

Walnut, White, ai 

Warts, 48 

Water-Eryngo, ax 

Wens ao 

Whites, 38 

White-walnut, 83 

White-wood, xs 

Wicke, 47 
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Wild-Alspice-Bush, 31 Willow, Rose la 

Wild-carrot, 46 Wilson, Mr., 38 

Wild cherry, 37 Witt's Worm-medicine, Dr., 41 

Wild-cberry-Tree, 11 Woodhouse, Dr., xi 
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TO 

JOHN COAKLEY LETTSOM, M. D. 

FELLOW OF THE ROYAL SOCIETY OF LONDON, &c. &c. 
DEAR SIR, 

I OU have been pleased to express yourself favour- 
ably respecting the First Part of this little work. But 
it was not this circumstance that has led me to inscribe 
this Second Part to you. My inducements to do this, 
are of a higher and a different kind. 

Your attentions to me, during my residence in London, 
in the year 1787, were those of a kind and affectionate 
friend, and cannot readily be forgotten. Nor have you 
withdrawn your attentions, notwithstanding the distance 
by which we are separated from each other. 

Some public tribute of respect is due from Americans, 
to one who has so long, and on so many occasions, ma- 
nifested his attachment to the United-States. The tri- 
bute which I now pay is, indeed, a very feeble one : but 
it is paid in the warmth of feeling friendship. 

A LARGE portion of respect is due from the world to 
those, who devote their fortune and their time to the pro- 
motion of science, and the extension of the godlike em- 
pire of benevolence. Your enemies will not deny your 
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merits in these respects. Your friends are incapable 
of disguising or withholding their sentiments, on the 
subject. 

Attached, as you are, to every branch of medical 
science; sensible, as you must be, of the imperfections 
of medicine, and ardently anxious for its further im- 
provement, I will flatter myself, that you will peruse, 
with some satisfaction, these imperfect Collections^ a mass 
of mere mishapen materials, out of which, at some fu- 
ture period, a part of a more regular American Materia 
Medica may be constructed. Whether I shall live 
to take any part in the building, is extremely doubtftiL 
The edifice is one, however, to which I look forward 
with an ardent zeal. A belief that I may possibly be- 
hold it, will serve to stimulate me to new and other 
labours, in this walk of medical science. 

With the most sincere wishes for your health and 
happiness, and for the continuance of your useful labours 
and exertions, I remain, 

My dear Sir, 

Your obedient and 

Obliged friend, 
BENJAMIN SMITH BARTON. 

Philadelphia^ 
February lo/A, 1804. 
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PREFACE. 



I 



EXPERIENCE some degree of pleasure in being 
able to fulfil one of my literary promises. I present to 
the public, a Second Part of my CoUecHans far an Es- 
say towards a Materia Medica of the Uniied'Siates. I 
am not very anxious about the fate of the work, and 
therefore, I shall not ofiFer any formal apology for its im- 
perfections. These will be readily perceived by the 
reader of any experience. 

Imperfect, however, as is this Second Part, I hope 
the student of medicine and the young practitioner, 
for whom principally it is intended, will find it not less 
interesting than the preceding part. It contains addi- 
tions to many of the articles which are mentioned in the 
former portion of the work, besides facts and observa- 
tions concerning other articles, which are either entirely 
unnoticed, or merely named, there. Some of the newly 
named articles have never before been noticed in any 
work relative to the Materia Medica: such are Myrica 
cerifera, Prinos verticillatus, Hydrastis Canadensis, 
Frasera Waited, &c. How far these are worthy of 
the attention of physicians, must be left to others to 
determine. 



Digitized by 



Google 



( vi ) 

To render the work somewhat more useful, I have 
interspersed it with occasional practical remarks. Some 
of these remarks, I am very ready to allow, are not neces- 
sarily introduced into the work. Such are those respect- 
ing Arsenic, and Digitalis. But it will be recollected, 
that I am not in pursuit of anything like a methodical 
or regularly-digested work: and if any value be attached 
to the remarks, I shall cheerfully submit to be censured 
for my want of order and arrangement, in the manage- 
ment of my subject. 

The principal, and indeed only, object which I had 
in view in composing the First Part of this little work, 
has been, in some measure, accomplished. I wishbd 

TO TURN THE ATTENTION OF OUR PHYSICIANS TO AN 
INVESTIGATION OF THE PROPERTIES OF THEIR NATIVE 

PRODUCTIONS. Already have I had the satisfaction 
to perceive the useful tendency of my labours. Se- 
veral of the vegetables whiclh I had mentioned in the 
CollecHonSy have been examined with care and ability, by 
graduates in the University of Pennsylvania, who have 
thus put us in possession of a large body of useful infor- 
mation concerning those vegetables. It is unnecessary 
to mention, in this place, the titles of the dissertations to 
which I allude. Most of them are referred to in the 
present publication. Some of these dissertations reflect 
honour upon their authors; and must evince to the world, 
that an important branch of natural history and of medi- 
cine is making rapid advances among us. It is not one 
of the least pleasurable circumstances of my life, that I 
have been, in some degree, instrumental in directing the 
medical students of the United-States to a few of those 
objects, which have since solicited their attention. 
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In the present portion of the CoUecHons^ I have called 
the attention of the student to other objects of the Ame- 
rican vegetable kingdom, concerning which I am anxi- 
ous to receive more extensive and more correct informa- 
tion. My various pursuits do not permit me to enter 
minutely into an investigation of the properties of the 
articles which I mention. Indeed, I wish it to be under- 
stood, that some of these articles have never been em- 
ployed by myself in practice; and, consequently, that 
my information concerning them has been derived from 
the experience of other persons. It is obvious, there- 
fore, that I cannot always vouch for the truth or accuracy 
of the observations, which I detail, concerning the pro- 
perties and effects of our vegetables. But neither could 
I have vouched for their truth and accuracy, even though 
I had related them from my own experience. For where 
is the candid physician who will not confess, that he often 
errs? Where is the physician who will not acknowledge, 
that in the course of his practice, he has often ascribed 
effects to medicines, which those medicines did not pro- 
duce? Extraordinary (provided they be soi^itary 

OR RARELY observed) EFFECTS OF MEDICINES, IN THE 
CURE OF DISEASES, SHOULD BE RECEIVED BY THE 
PHYSICIAN, WITH NEARLY THE SAME HESITATION WITH 
WHICH THE PHILOSOPHIC NATURALIST OR HISTORIAN, 
RECEIVES MIRACLES INTO HIS COLLECTION OF WELL- 
ASCERTAINED FACTS. 

* * * * 

* * * 

* 
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THE following observations form a part of one of my 
Introductory Lectures. I have thought that they 
mighty with some propriety ^ be introduced in this place. 



p oa 



"It is a trite observation, that every country pos- 
sesses remedies that are suited to the cure of its pecu- 
liar diseases. The greater number of those who have 
adopted this opinion, have imagined, that the prin- 
cipal portion of indigenous remedies is to be found 
among the vegetables of the countries in which the 
diseases prevail. 

"This observation, in a limited degree, is undoubt- 
edly well founded. But the universality of the posi- 
tion may, I think, be called in question. Man is subject 
to many diseases, both of body and of intellect, for 
the cure of which it would seem to be a part of the 
scheme of Providence, that he never shall discover 
remedies. Moreover, man is capable of subsisting, and 
actually does subsist, in certain portions of the earth, 
in which hardly a vegetable is seen, or can be made, to 
grow. Yet, in these situations man is not exempted 
from diseases: for diseases appear to be as necessarily 
a part of his essence or nature as the organs and the 
functions of his body. 

"But although we are not authorized, from an 
extensive examination of the subject, to conclude, 
that every country possesses native remedies, that 
are the best adapted for the cure of its peculiar dis- 
eases, still it must be admitted, that the observation 
6 B 
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is, in part, well founded. It was remarked by a wri- 
ter*, who was more distinguished for the vivacity of 
his wit than for the solidity of his judgement, that the 
intermittent fever prevailed in Europe, but that the 
Peruvian bark was found in South-America. This ob- 
servation was intended as an exception to the general 
rule which I have mentioned. Perhaps, it was in- 
tended to arraign the benevolent order of Providence. 
But the observation can have no weight with physici- 
ans who know, that the intermittent fever is the dis- 
ease of almost every climate, and that the Peruvian 
bark is not the only remedy that is capable of subduing 
this disease. 

"Without any regard, however, to the rule that, 
in general, the remedies for diseases exist in the na- 
tive countries of such diseases, it may safely be con- 
jectured, judging from the discoveries which have 
already been made, in the term of three hundred years, 
that there are no countries of the world from which 
there is reason to expect greater or more valuable 
accessions to the Materia Medica, than the countries of 
America. The different species of Cinchona, or Peru- 
vian bark, the Quassia, the Simarouba, the Guaiacum, 
the different kinds of Jallap and of Ipecacuanha, the 
Polygala Senega, the two species of Spigelia, not to 
mention many other valuable medicines, are all natives 
of America; and most of them have not, hitherto, been 
found in any other portion of the world. 

**It has often been said, that the Materia Medica is 
already crowded with a great number of inert, useless, 

* Monsieur De Voltaire. 
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or pernicious medicines. This I think is strictly true ; 
and it is certainly, high time to banish from the 
shops many of the medicines, or articles, which they 
contain. This fullness of the Materia Medica ought 
not, however, to make us relax in our inquiries into 
the properties of the vegetables of our own and of 
other countries. No candid physician will deny, that 
he often meets with cases in which the choice of active 
medicines is a matter of consequence. So various are 
the constitutions of our patients; so infinitely various 
are the forms under which diseases present themselves, 
that it becomes absolutely necessary to know, and to 
possess, a great number of different medicines, even 
of those which are endowed with a common assem- 
blage of properties. 

"I AM not ignorant, that there are some persons, 
who consider the science of medicine as a science of 
extreme simplicity; who believe, or affect to believe, 
that in the treatment of diseases, we have arrived at 
something like the tdtimatum of perfection. We are 
already, say these persons, in possession of all the 
means that are necessary for the alleviation, or for the 
cure, of our diseases. It is needless, then, to ransack 
nature any further. 

"In opposition to such an opinion as this, it will 
be sufficient to hint at the recent date of the intro- 
duction of some of the most important articles of 
medicine into the Materia Medica; or at the recent 
date of our acquaintance with the new properties and 
powers of those which have long been known. The 
properties of Mercury could hardly be said to be 
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known until the general spread of the venereal disease 
through Europe, towards the end of the 15th and the 
beginning of the i6th centuries. Nay not more than 
half the invaluable powers of this herculean medi- 
cine were discovered before the middle of the last cen- 
tury; and I cannot hesitate to believe, that many of 
its properties are still unknown. The Peruvian bark, 
the Ipecacuanha, the Jallap, the Tobacco, the Guaia- 
cum, and many others, were not even named to the 
physicians of the old-world, until several years after 
the discovery of America, in 1492. Some of the 
most valuable properties of Opium, such as its use in 
the treatment of low nervous fevers, were not detected 
before the middle of the eighteenth century; and of 
the Digitalis, one of the most common plants of some 
of the most cultivated countries of Europe, little ex- 
cept the fact of its being an extremely deleterious 
plant, was ascertained previously to the excellent pub- 
lication of Dr. Withering. These facts, certainly, show 
us, that we have no reason for believing, that the 
list of important articles of the Materia Medica is com- 
pleted; or that we are fully acquainted with all the 
properties of those which have been known for hun- 
dreds of years. On the contrary, they render it highly 
probable, that hitherto, we have discovered but a very 
small part of those vegetable and other remedies, which 
Providence, in the fullness of his benevolence, has 
scattered over the earth. 

"In conducting our inquiries into the properties 
of the medicinal vegetables of our country, much 
useful information may, I am persuaded, be obtained 
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through the medium of our intercourse with the In- 
dians. Let not this observation induce any of you to 
suppose, that I am of opinion, with many travellers, 
and with some writers on the Materia Medica, that the 
savages of North-America are in possession of abso- 
lute specifics for all, or for any, of their diseases. I 
am too much of a skeptic in matters that regard the 
science of medicine to admit of the existence of any 
medicines that are strictly entitled to the name of spe- 
cifics; and my inquiries concerning the diseases and 
remedies of our Indians have convinced me, that among 
these people the art of medicine is truly in a shapeless 
and an embryo state. 

** It is, nevertheless, certain that some of the rudest 
tribes of our continent are acquainted with the general 
medical properties of many of their vegetables. Like 
the rest of mankind, they are subject to diseases; 
and like all nations in the savage forms of society, 
many of their diseases are violent. Nor, notwith- 
standing what has been repeatedly asserted to the 
contrary, are the diseases of those North-American 
tribes with whom we are the best acquainted either 
simple or few. The diseases of our Indians, even 
of those tribes who have been the least influenced, or 
corrupted, by their intercourse with more civilized 
nations, are numerous, and often present themselves in 
the mixed or complicated forms which have been sup- 
posed to be, in a great measure, confined to nations 
in the more improved and luxurious stages of society. 
It is, I believe, a truth, that the medicines of savage 
and other uncultivated nations are, in general, medi- 
cines of an active kind. Thus, if we except that 
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farrago of articles which are employed by our Indians 
as supposed remedies against the bites of venemous 
serpents,* we shall find that the Materia Medica of 
these people contains but few substances as inert 
as many of those which have a place in our books 
on this science, and on other parts of medicine. The 
astringents and tonics, which they employ in the 
treatment of intermittent fevers, are the barks of 
some species of Comus, or Dogwood, such as Comus 
florida and Comus sericea, both of which are found 
to possess properties very nearly allied to those of 
the Cinchona, or Peruvian bark: their purgatives are 
different species of Iris, or Flag, the root of the Podo- 
phyllum peltatum, or May-apple; the bark of the Jug- 
lans cinerea, or Butter-nut, and some others: their 
emetics are the Spiraea trifoliata, or Indian Physic; the 
Euphorbia Ipecacuanha, Sulphat of Iron, or Copperas, 
and many others: their sudorifics are the active 
Polygala Senega, or Seneca snake-root, the Aristolo- 
chia Serpentaria, or Virginia snake-root, the Eupa- 
torium perfoliatum, or Thorough -wort, the Lobelia 
siphilitica, &c: their anthelmintics are the Spigelia 
Marilandica, or Carolina Pink-root, the Lobelia Car- 
dinalis, or Cardinal-Flower, &c. 

**From this list, which it would be an easy task 
to render more extensive and more perfect, it must 
be obvious, that the Indians of North-America are in 
possession of a number of active and important reme- 
dies. It will not be denied, however, that they do not 
always apply their remedies with judgment and discem- 

« See Transactions of the American Philosophical Society. Vol. iii. No. xi. 
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ment But what treasures of medicine may not be 
expected iBrom a people, who although destitute of the 
lights of science, have discovered the properties of 
some of the most inestimable medicines with which 
we are acquainted? Without mentioning the pro- 
ductions of South-America, let it be recollected, that 
it is to the rude tribes of the United-States that we 
are indebted for our knowledge of Polygala Senega, 
Aristolochia Serpentaria, and Spigelia Marilandica. 

"It is observed by De Pauw, that Botany is the 
only science that is known to savage nations.* This 
observation is more just than many others that are 
to be found in the writings of this singular author. 
But it would have been still more just, if, instead of 
Botany, the term Materia Medica had been employed. 
Savages, in general, know nothing of the sexual differ- 
ences of vegetables ; their classification, &c. circumstan- 
ces intimately appertaining to the science of Botany, f 
But a knowledge of the obvious habit or deportment 
of their plants, and of the general properties of these 
plants, is, indeed, a very prominent feature in the de- 
scription of many savage nations: it is, perhaps, more 
especially a prominent feature in the description of the 
savage nations of North-America. 

* RechercheB Philosophiques 8ur les Americains, &c. Tome i. 

t If, howcTer, we may depend upon the obsenrations of Dr. Porster, the 
inhabitants of Otaheite, and other islands in the Southern Pacific Ocean, are 
"acquainted with the sexual system, especially in the coco-palm.*' These 
people have also learned to designate by distinct and often appropriate names, 
the bracte and various other parts of the plant, in a manner so correct, that 
it must be acknowledged, that the dawn of Scientific Botany has commenced 
among them. See observations made during a Voyage round the world, &c. 
p. 498, 499> 500. I«ondon : 1778. 40. 
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"But it is only with their general properties that 
they are acquainted. For the discovery of these the 
uncultivated reason of man, even the wild instinct of 
the animal, are often suflficient. It is the province of 
science; it is the duty of those who attach themselves, 
with a well-guided ardour, to the amiable pursuits of 
medical and natural science more especially, to investi- 
gate, with a laborious and accurate attention, the whole 
of the properties of the various natural objects by which 
they are surrounded. The illiterate Indians of Loxa, in 
Peru, were not ignorant, that the Peruvian bark cured in- 
termittent fevers: but it was reserved for men of science, 

aided by the ample experience of many years, to discover 

ft 

the numerous other properties of this important, this 
indispensible, article of the Materia Medica." 



♦ * * * 
* * * 
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COLLECTIONS, &c. 



Section I. Astringents. 

TERANIUM maculatum * This is, certainly, a 
vegetable entitled to the attention of American physi- 
cians. In Kentucky, where it is called ** Crow-foot," it 
has been collected for the Tormentilf of the shops. In 
some of the north-western parts of the United-States, it 
is known by the name of Racine a Becquet^ after a person 
of this name. The western Indians say it is the most 
eflfectual of all their remedies for the cure of the venereal 
disease. I have not, however, been able to learn, in what 
form or stage of this disease they employ it. I doubt 
not it would be found very useful, exhibited internally, 
in cases of old gonorrhoea. In such cases, the internal 
astringents are too much neglected. 

An aqueous infusion of the root forms an excellent 
injection in gonorrhoea. In old gonorrhoea, and in gleets, 
a more saturated infusion may be employed, either alone, 
or combined with a portion of the sulphat of zinc, or 
white vitriol, 

* See Collections, &c. Part Pint pages 8 & 43. 
t Tormentilla erecta of Irinnseus. 
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Both the simple sulpha! and the oxy-sulphat of iron 
strike a deep violet colour with the infusion of the root 
in water. 

Heuchera Americana*. This is the Heuchera 
Cortusa of Michauxf, who has unnecessarily changed 
many of the long-received names of American plants. 
This Heuchera is one of the articles in the Materia 
Medica of our Indians. They apply the powdered root 
to wounds, and ulcers, and cancers. 

Of the Pyrola umbellata I have made no mention in 
the first part of this work. It is a very common North- 
American plant, and is sometimes called Ground-Holly, 
but is much better known (at least in New-Jersey and in 
Pennsylvania) by the name of PippsissevaX^ which is 
one of its Indian appellations. In the sexual system of 
Linnaeus, it belongs to the same class and order (Decan- 
dria monogynia) as the Uva Ursi, It also belongs to the 
same natural assemblage of plants as the last mentioned 
vegetable: viz. the order Bicornesoi Linnaeus, and the or- 
der EriccB of Mr. de Jussieu. The two plants are, unques- 
tionably, nearly allied to each other in respect to their 
botanical affinity, as well as in their medical properties. 

The Pyrola is considerably astringent, and the quan- 
tity of astringency appears to be nearly the same in the 
leaves and in the stems. Hitherto, it has not greatly 
excited the attention of physicians. But I think it is 
worthy of their notice. A respectable physician, in East- 
Jersey, informed me, that he had employed this plant, 

• See Part First. Page 9. 

t Flora Boreali-Axnericana, &c. Tom. i. p. 171. 

t Perhaps, Phipiesawa. 
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with manifest advantage, in the same cases in which 
Uva Ursi has been found so useful. This looks very 
probable : for it would seem, from many facts, that the 
lithontriptic powers of the Uva Ursi are, in no small de- 
gree, owing to the astringent quality of this plant: and, 
"perhaps, upon the whole (as an eminent practitioner* 
"has observed), we shall find it no better than other veg- 
" etable astringents ; some of which have long been used 
" by the country people, in gravelly complaints, and with 
"very great advantage: though hitherto unnoticed by 
"the regular practitioners f.'' 

The Pyrola, as I am informed by my pupil Dr. John 
S. Mitchell, has been used, with good eflFect, in some 
cases of intermittents. In one case, its diuretic opera- 
tion was evident. "The urine discharged was almost 
" black. It appeared as if a few drops of a solution of 
"the sulphat of iron had been put into an astringent 
"infusionj." This was a solitary occurrence, and one 
which I am unable to explain. 

For more ample information concerning this veg- 
etable, I beg leave to refer the reader to Dr. Mitchell's 
Inaugural Essay on the Arbutus Uva Ursi^ and the 
Pyrola umbellata and maculata of Linnaeus §. Prefixed 

* Dr. Withering. See A Systematic Arrangement of British Plants, &c. 
Vol. II. p. 391. London: 1801. 

1 1 cannot forbear mentioning in this place (at the risk, perhaps, of exposing 
myself to the ridicule of the mere theorist), that the nuclei, or kernels, of the com- 
mon American Hazlenut (Corylus Americana) have been found very useful in afford- 
ing relief to several persons labouring under nephritic, and perhaps calculous affec- 
tions. I mention this fact on the respectable authority of my friend, Dr. Frederick 
Knhn, of I«ancaster, in Pennsylvania. Do these kernels act solely by virtue of 
their astringent quality? 

t Letter to me, dated Sunbury, August 8th, 1803. 

S Philadelphia: 1803. 
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to this dissertation, there is a good figure of the Pyrola 
umbellata. 

The Myrica cerifera, or Candle-berry Mjrrtle, deserves 
to be mentioned in this place. This is a common shrub 
in many of the maritime parts of the United-States, as 
in New- Jersey, Delaware, &c. This is, unquestionably, 
a very powerful astringent, and as such has been em- 
ployed by the country-practitioners of the United-States. 
A decoction of the bark of the root is employed, some- 
times alone, and sometimes in combination with the bark 
of the root of Persimmon, or with the bark of the Black- 
Alder, which I am afterwards to mention. The simple 
or combined decoction of the Myrica has been used, 
with much advantage, in dropsical affections succeeding 
to intermittents, particularly in the peninsula of Dela- 
ware, where dropsies, in various shapes, are, perhaps, 
more common than in any other part of North-America, 
within the same latitudes. The root of the Mjrrica has 
likewise been found useful in the treatment of haemor- 
rhages from the uterus, &c. It was remarked by an old 
physician,* who had much experience in the use of this 
vegetable, that it often acted as a gentle purgative. 

Several varieties of the Myrica cerifera are de- 
scribed by the botanists. That of which I have been speak- 
ing is distinguished by the circumstances of its having 
broader leaves, and larger berries, than the others. It is the 
variety marked j3 and named media^ in the Flora Boreali- 
Americana of Michaux.f I cannot, however, assert, that as 
an astringent, this is to be preferred to the other varieties. 

« Dr. Matthew Wilson, 
t Tom. II. p. 228. 
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The Myrica Gale, called Sweet-Willow, or Dutch- 
Myrde, and also American Bog-Gale, is likewise a native 
of the United-States. But this, to which useful qualities 
are ascribed, by Linnaeus and other writers, seems less 
worthy of our notice than the above-mentioned species. 

Thk Prinos verticillatus* of Linnseus is a very com- 
mon shrub in many parts of the United-States. It is 
especially common in the maritime parts of the union, 
at least as far south as North -Carolina; and is generally 
found to grow in the greatest perfection in swamps, or 
marshy places. It is the Prinos Gronovii of Michaux. 
To the inhabitants of New-Jersey and Pennsylvania, it 
is well known by the name of Black-Alder. If I do not 
mistake, however, the same appellation has been be- 
stowed upon another American shrub, the Ilex? Cana- 
densis of Michaux. Care must be taken to distinguish 
our Prinos from the Swamp- Alder, or Candle- Alder, which 
is the Betula serrulata of Aiton. 

The bark of the Prinos verticillatus is manifestly as- 
tringent. It is, likewise, considerably bitter, and along 
with these properties there is united a degree of pungency. 
The berries, which are of a fine red colour, greatly par- 
take of the bitter quality, and if infused in wine or brandy, 
might be employed, with advantage, in many of those 
cases in which bitters, in a vinous or spirituous men- 
struum, are exhibited by physicians. But it is especially 
the bark of the shrub that seems entitied to our attention. 

This has long been a popular remedy in different 
parts of the United-States. But as yet, it has been 

• Marshall calls this Virsinian Winter-Berry. 
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greatly neglected by the regular physicians, only a few 
of whom (so far as I can learn) have been in the habit of 
employing it. This bark possesses the common proper- 
ties of the vegetable astringent and tonic medicines; and, 
accordingly, it has been used as a substitute for the Pe- 
ruvian bark, in intermittents,. and in other diseases. It 
is employed both in substance and in decoction, most 
commonly, however, in the latter shape. It is supposed 
to be especially useful in cases of great debility unaccom- 
panied with fever; as a corroborant in anasarcous and 
other dropsies, and as a tonic in cases of incipient spha- 
celus, or gangrene. In this last case, it is, unquestion- 
ably, a medicine of great efficacy. It is both given inter- 
nally, and employed externally as a wash. On many oc- 
casions, it appears to be more useful than the Peruvian 
bark. It ought to have a place in the shops, and in the 
Pharmacopoeia of this country, when such a deside- 
ratum SHALL BE SUPPLIED. 

In making decoctions or infusions, for the different 
purposes which I have mentioned, the berries are often 
mixed with the bark. 

The Orobanche Virginiana, or Virginian Broom-rape, 
is a very common plant in many parts of North- America, 
Michaux says that it grows from Canada to Georgia. It 
is generally, if not always, found under the shade of the 
American Beach-tree (Fagus ferruginea)*. Hence one of 
its names, in Pennsylvania, viz. " Beach-drops." But it is 
much more generally known by the name of Cancer-rootf. 

• Michaux entirely restricU its habitotion to the root of the Beach : " In 
radice Fagi nee alia plantK.'* Flora, &c. Tom. II. p. 26. 

t See Klements of Botany, &c. Part Third, p. 80. 
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Every part of this plant is considerably astringent. 
This astringency is evinced not only by the taste of the 
plant, but also by subjecting it to chemical examination. 
The infusion or decoction assumes an ink-like colour, on 
adding to it a solution of the sulphat of iron, or copperas. 
But along with the astringency, especially in the recent 
plant, there is combined a peculiar and extremely nauseous 
bitterness. Judging by the taste, we should not hesitate to 
say, that the Cancer-root is a vegetable endued with con- 
siderable powers. It must be confessed, however, that 
these powers are much less obvious in the dried than in 
the recent vegetable. 

Some of the medical powers of this plant have long 
been known to the people of the United-States. It has 
been celebrated as a remedy in dysentery. There are, I 
think, cases of dysentery in which much advantage might 
be expected from the exhibition of a medicine possessed of 
the powers of the Cancer-root. But this vegetable has ac- 
quired its principal reputation as a remedy in cancerous 
aflfections. How far it is entitled to any character in such 
afiFections, I am unable to say, having never employed it in 
a case of genuine cancer. But it is proper to mention, that 
the Orobanche has been supposed, by many persons, to 
have formed a part of the celebrated cancer-powder of 
Dr. Hugh Martin, whose success in the management ol 
many cases of this dreadful disease, has been acknowl- 
edged by the regular practitioners of Philadelphia, &c. 

As early as 1785, at which time I was a student of 
medicine, I was informed, by the people inhabiting the 
western parts of Pennsylvania and Virginia, that this 
Orobanche formed the principal part, if not the whole, of 
Martin's powder. It was even said, that Martin, who 
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had passed some time at Fort-Pitt, was known to have 
collected the plant for the purpose. I believe it to be a 
fact sufficiently established, that the basis (or perhaps 
rather the most active part) of Martin's powder was the 
oxyd of arsenic. This has been shown by a chemical 
examination of the powder*, and by other circumstances 
nearly as decisive. Thus comatose affections (such as 
are known to be induced by arsenic) have been induced 
by the powder of Martin, even when externally applied 
in cancerous ulcers. A case of this kind came under the 
notice of a physician f in Philadelphia. The patient 
seemed to fall a victim to the application of the medicine. 

But the powder of Martin did not consist entirely of 
the oxyd of arsenic. This is certain. I believe it to be 
certain also, that he combined with the arsenic, a vege- 
table matter; and from what has been said, it would 
seem not entirely improbable, that this vegetable was the 
Orobanche Virginiana. 

It may be said, and it is not impossible, that Martin 
added the vegetable matter merely to disguise the arsenic, 
reposing, at the same time, cUl his confidence in the 
arsenic alone. I think it more probable, however, that 
the superior efficacy of Martin's powder, and of the pow- 
ders in the hands of other empirical practitioners, has 
been, in part, owing to the addition of something to the 
arsenic. If there be no foundation for this suspicion, 
how has it happened, that in the management of cancers, 
the empirical practitioners have often succeeded so much 
better with their medicines than the regular physicians 

* See Dr. Rush's paper on the subject, in the Transactions of the American 
Philosophical Society. Vol. II. No. xxvi. 

t Dr. Adam Kuhn, from whom I received the fact. 
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have done? Both nse arsenic. Some of the cancer 
powders, employed by empirics, in Europe, are known to 
have been composed, in part, of arsenic and a vegetable 
matter. The celebrated powder of Plumked was made 
up of arsenic, the root of a species of Ranunculus, or 
Crow-foot; and sulphur. 

Whatever may have been the vegetable which 
Martin used in combination with arsenic, it is certain, 
that the powder of the Orobanche, or Cancer-root, has 
been of great service (in Philadelphia, &c.) externally 
applied to obstinate ulcers, some of which had resisted 
the applications that are commonly made use of in such 
cases. It would be well to try the efiFects of this vegeta- 
ble in those dreadful ulcerations (by some writers deemed 
cancerous), which are too frequently the consequence of 
the use of mercury, when it has been given in large 
quantity. Cases of the kind I allude to, are recorded by 
Dr. Donald Monro, Mr. Adams, in a valuable work*, 
and other writers. I have had occasion to see some ul- 
cerations of the same kind in Philadelphia. They often 
refuse to yield to stimulating or to mild applications. 

With the view to encourage farther inquiry into the 
nature and properties of the Orobanche Virg^niana, I 
may here mention, that one of the European species of 
this genus, the Orobanche major, or Greater Broom-rape, 
is a very powerful astringent, and is said to have been 
found useful, externally applied, in cases of ulcers. This 
I mention on the respectable authority of Sir John 
Ployerf. The activity of the European plant may even 
be inferred from the fact mentioned by Shreber, that cattle 

* Observations on Morbid Poisons, Phagedsena, and Cancer, &c. p. 65, Ac. 
London: 1795. 

t Pharmacobasanos, or The Touchstone of medicines, 9lc. p. 159. London : 1687. 

7 B 
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do not eat it. We must pay, perhaps, no regard to certain 
other powers which have been ascribed to it. " Dicunt 
autem facere, ut taurum vacca appetat*." I have not 
been able to learn whether the Orobanche Virginiana is 
eaten by the homed cattle, or other quadrupeds. 



Section II. Tonics. 

I Shall open this section with a few notices con- 
cerning some indigenous Bitter vegetables, which seem 
well entitled to the attention of physicians. At the same 
time, I avail myself of an opportunity of observing, that 
the tonic quality of vegetables does not so much consist 
in bitterness as some celebrated writers f have imagined. 
It will not be denied that many of the bitters (even those 
which have their bitterness unmixed with astringency) 
are some of the most useful tonics with which we are 
acquainted. But, it must be allowed, that certain other 
bitter vegetables have but a' feeble claim to the character 
of tonics. And it would not be a difficult task to show, 
that some of the most valuable tonics are (strictly speak- 
ing) neither bitter nor astringent. It is not easy, there- 
fore, to say, in what the tonic property of medical agents 
does especially consist. It will hardly be doubted, how- 
ever, that every tonic exerts a stimulant eflFect upon the 
system, though, on many occasions, it may be difficult, or 
impossible to measure the intensity or degree of the sti- 

* Albert! v Haller Historla Stirpium Indigenamm Helvetiee inchoata. Tom. i. 
p. 130. 

t Dr. Cullen, particularly. See his Treatise of the Materia Medica. Vol. 11. 
p. 55, Ac. 
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mulus applied, merely by an attention to the pulse. The 

PULSE IS OFTEN A VERY UNCERTAIN OR FALLACIOUS 
TEST OF THE OPERATION OF STIMULANT AGENTS. 

The Zanthorhiza apiifolia* of VHeritier, or Parsley- 
leaved Yellow-root, is a native of North and South Caro- 
lina, and Georgia. It is a small shrub, which flowers 
early in the spring. This vegetable has long been 
known; but it is only within a very few years that it has 
excited the attention of physicians. 

The bark of the root is intensely bitter; I think more 
so than the root of Columbo. This bitter property 
pervades the wood of the root, as well as the bark: but 
in the former it is, unquestionably, weaker than in the 
latter. The bark of the stem is also bitter, perhaps but 
little less so than that of the root. The sensation of bit- 
terness that is left in the mouth, when the bark has been 
chewed, is very durable and adhesive. It continues, to a 
considerable degree, even after the mouth has been repeat- 
edly washed with cold water. There does not seem to be 
combined with the bitterness, any very considerable de- 
gree of a foreign acrimony. However, upon holding the 
bark for some time in the mouth, it evidently communi- 
cates to it a sense of pungency, or acrimony. I think 
there is less of this pungency in the bark of the stem 
than in that of the root. 

The infusion of the bark of the root, in hot water, 
had a disagreeable and somewhat virose smell. From 
this, however, it ought not to be inferred, that the Zan- 
thorhiza is a deleterious plant. A similar smell belongs 

* Zanthortaixa simplidssima of Marshall, and Zanthorhiza tinctoria of Wood- 
house. The specific named apiifolia should be preferred. 
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to many other bitter vegetables, even to some of those 
which appear, from the experience of many ages, to be 
entirely innoxious. I am not ignorant, indeed, that a 
poisonous quality has been supposed to be necessarily 
attached to every bitter. I cannot help thinking, that this 
theory has been the result of a very limited view of the 
subject of bitters, and of their effects. The evil effects of 
the Portland powder, and other similar articles, in gouty 
affections, have, I am persuaded, been greatly exagger- 
ated by Dr. CuUen*, and some other writers : and the real 
bad effects of these articles must, perhaps, be ascribed to 
the long-continued repetition of a stimulant powder, by 
which the energies of the system are wasted, and irregu- 
larities occasioned in the circulation of the blood. 

The Zanthorhiza, so far as we are enabled to inves- 
tigate its properties, appears to be one of the most pure 
and unmixed bitters. The addition of the sulphat of iron 
to an infusion of the bark of the root in boiling water, did 
not produce the least perceptible change in the colour of 
the infusion, even when the two articles were suffered to 
stand for a considerable time, after the addition. In this 
respect, as well as in others, it appears to make a very 
near approach to the Columbo. But I am inclined to 
think, that the Zanthorhiza is the least pure of the twof. 

To the saliva, the bark, when it is chewed, communi- 
cates the most beautiful yellow colour. The infusion in 
hot water is also very fine. If its colour could be fixed, 
the Zanthorhiza would be one of the most important of all 
the y€\Xovr plantcB tincloruF with which we are acquainted. 

• A Treatise of the Materia Medica. VoL II. p. 64. 65, 66. 

t See Blementa of Botany, &c. Explanation of the Plates. Page a6. 
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Hitherto, the Zanthorhiza has been but little em- 
ployed in practice. Some experiments have, however, 
been made with it*, and these are calculated to show, that 
it may be advantageously employed, and that it ought 
to have a place in the shops. Although less pure than 
Columbo, I believe it is, in certain cases, to be preferred to 
that celebrated bitter. Professor Woodhouse, who seems 
to have paid more attention to this vegetable than any 
other person, has used it, with very good eflFect, in several 
of those cases in which the bitter medicines are proper. 

For a correct representation of the Zanthorhiza, see 
the Medical Repository^ already referred to, and also my 
Elements of Botany f. 

In the First Part of these CollectionsX^ I have made 
mention of the Hydrastis Canadensis, commonly called 
" Yellow-root.*' This is a very common vegetable in 
various parts of the United-States; particularly in the 
rich soil adjacent to the Ohio and its branches, in the 
western parts of Pennsylvania and Virginia ; and in Ken- 
tucky. The root of this plant is a very powerful bitter: 
perhaps not less so than that of the Zanthorhiza. To 
the taste, however, it is unquestionably more pungent 
than the Zanthorhiza. When held between the lips, it 
even excites a very considerable sense of pungent heat. 
The dried root has a strong and virose smell, very similar 
to that of the Zanthorhiza, but stronger. The infusion 
in hot water, smells very like the infusion of Zanthorhiza. 
The two infusions taste a good deal alike. 

• See Medical Repository. Vol. V. No. II. 

t Plate xn. 

I Page 9. See, alto, Elements of Botany, &c. Part Third, p. 70. 
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On adding a solution of the sulphat of iron to an infu- 
sion of the root of the Hydrastis, I was not able to dis- 
cover the least indication of astringency. This further 
shows the aflSnity of the two plants to each other. I may 
add, that although they do not both belong to the same 
artificial subdivision in the sexual system, they are both 
near relations in a family of Nature's making. They be- 
long to De Jussieu's order RanunctdacecB^ which may be 
considered as a pretty natural assortment of vegetables. 

The Hydrastis is a popular remedy in some parts of 
the United-States. A spirituous infusion of the root is 
employed as a tonic bitter, in the western parts of Penn- 
sylvania, &c. and there can be little doubt, that both in 
this and in other shapes, our medicine may be used with 
much advantage. An infusion of the root, in cold water, 
is also employed as a wash, in inflammations of the eyes. 
In these cases, it is well known, that some of the bitter 
medicines, such as ox-gall, fish-gall, and others, have 
long maintained some character; and some of them, I 
believe, are entitled to the praises which have been be- 
stowed upon them. 

The root of the Hydrastis supplies us with one of 
the most brilliant yellow colours, with which we are ac- 
quainted. When it shall be subjected to proper experi- 
ments, I doubt not, it will be found a most valuable die- 
plant, and well worthy of a place in the manufacturing 
houses. 

The Gentiana lutea,or common Gentian of the shops, 
is said to be a native of the United-States*. This, per- 

• Kalm. 
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haps, is doubtful. But it is certain, that several of the 
indigenous species of this genus are intense and pretty 
pure bitters, but little, if at all, inferior to the species 
just mentioned*. 

The Gentiana Centauriumf, or Lesser Centory, is 
found native within the limits of the United-States. 
This, however, is not the plant which is called Centory, 
or "Gentry," in Philadelphia, &c., where it is so com- 
monly employed both by physicians, and as a domestic 
remedy in almost every family. 

The Centory to which I allude is the Chironia an- 
gularis of Linnaeus. This is a beautiful annual plant, 
and grows abundantly in many parts of the United- 
States, as in New- York, Pennsylvania, Virginia, &c. 
Every part of the plant is intensely bitter, in which re- 
spect it diflFers from the Gentiana Centaurium, the blos- 
soms of which are nearly insipid J. In other respects, 
it is closely allied to the Lesser Centory, the proper- 
ties of which are well known, and established by the 
experience of physicians, for many hundred years. In 
no respect, that I can perceive, is the Chironia inferior, 
as a bitter, to the Centaurium. As a much more com- 
mon plant than this latter, it may, without any injury to 
our patients, supersede its use in the practice of Ameri- 
can physicians, most of whom, if I do not mistake, 
have supposed, while they were employing the Chironica 
angularis, that they were using the Centaurium, of the 
European writers on the Materia Medica. The Chironia 

* Se« Collections, Ac. Part First, page 15. 

tit is the Chironia Centaurium of Curtis, Withering, Smith, and other 
botanists, 
tl^ewis. 
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is mentioned by Dr. Schoepf, who speaks of it as aro- 
matic and bitter, and mentions the infusion as being 
useful in fevers*. Indeed, I believe that no bitter has 
been more generally prescribed in the United-States, 
in febrile and other affections, than this common Ameri- 
can plant, especially since the memorable year 1793, 
when it was much employed in certain stages of yellow- 
fever; and in which I believe it was very often used with 
much benefit 

The Frasera Caroliniensis of Walterf (Prasera Walteri 
of Michauxt) is nearly allied, in botanical habit, to the 
genus Gentiana. This plant, which is a native of the 
states of New- York, Carolina, &c., is famished with a large 
tuberous root, of a yellow colour, which promises to be 
little inferior as a bitter, to the Gentian of the shops, and 
for which, I suspect, it has sometimes been mistaken. 

I CANNOT conclude this part of the subject of the To- 
nics, without observing, that the countries of the United- 
States are so rich in bitter vegetables, that there can be 
no necessity for having recourse to the foreign articles 
of this class; especially when such articles are only to 
be procured at a high price: a circumstance which not 
unfrequently becomes a source of the adulteration of 
medicines, in this and in other countries. 

^r ^^ ^h ^n 

* * * 

* * 

* 

* Materia Medica Americana, &c. p. 27. Schoepf calls the plant, Wild-Succory. 

t Flora Caroliniana, &c. p. 87, 88. 

X Flora Boreali-Americana, &c. Tom. i. p. 96, 97. 
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In the First Part of this work, I made some mention 
of two American species of Cornel, or Dog- wood, the Cor- 
nus florida and Comus sericea*. Since the publica- 
tion of that part, these two vegetables have engaged the 
attention of an ingenious graduate in the university of 
Pennsylvania, Dr. John M. Walker, to whom we are 
indebted for much interesting information concerning 
themf. An analysis of the dissertation would not, I 
presume, be uninteresting to my readers. But I cannot 
undertake the task in this place. I think it a duty, 
however, to mention some of the author's experiments 
and observations. 

Thk taste of the barks of the two Cornels, and that 
of the Peruvian bark, is nearly similar, "though some- 
" what more bitter and astringent in the Comi than the 
"bark: the former when retained in the mouth some- 
" time, only impart to the tongue these two tastes, along 
"with a pleasant warmth; whereas when the latter is 
"retained the same length of time, along with this 
" bitterness and astringency, it imparts an indescribable 
"taste, which will be easily recognized by every one 
" who has taken the bark." 

Dr. Walker's experiments show, "that the Cornus 
"florida and sericea, and the Peruvian bark, possess 
"the same ingredients, that is gum, mucilage, and ex- 
" tract, which last contains the tannin and gallic acid, 
"though in diflFerent proportions. The Florida pos- 
"sesses most of the gum, mucilage, and extract; the 

• See pag«8 ii. 12, 45. 

t An Bxperimeotal Inquiry into the similarity in virtue between the Cornus 
Florida and Sericea, and the Cinchona officinalis of I^innseus, &c. &c. Phila- 
dephia: 1803. 

C 
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" Sericea the next, which appears to be an intermediate 
"between the Florida and Peruvian Bark; while the 
" latter possesses most of the resin. Their virtues ap- 
"pear equally similar in their residence. The extract 
" and resin possess all their active virtues. The extract 
"appears to possess all their tonic power. The resin, 
" when perfectly separated from the extract appears to 
** be purely stimulant*.'' 

Our author has established the stimulant power of 
the two Cornels, by actual experiments upon the healthy 
system. By the use of these medicines, the pulse was 
often rendered ftdler and stronger, and always quickerf. 

The bark of the Comus sericea forms a beautiful 
tincture with proof spirits. This is deserving of a 
place in the shops, as are, also the powdered barks of 
both species. 

I CAN add but little from my own experience, con- 
cerning the application of these two species of Comus to 
the cure of diseases. I believe, however, that it may, 
with entire safety, be asserted, that as yet we have not 
discovered within the limits of the United-States, any 
vegetables which have been found so eflFectually to answer 
the purpose of the Peruvian bark, in the management of 
intermittent fevers, as the Comus florida and Comus 
sericea. 

In an intermittent fever, which prevailed in West- 
New- Jersey, about twenty-four years ago, the bark of 
the Comus florida was found more useful than the Pe- 

* An Bxperimental Inquiry, &c. page 29, 
t Ibid, page 46, 
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ruvian bark. It was used in the shape of a decoction*. 
I must candidly confess, however, that I have heard of 
more instances of the failure of this Cornel than of the 
Peruvian bark. But has any vegetable so completely 
prevented the recurrence of the paroxysms of intermit- 
tents as the last mentioned one ? In the mineral kingdom, 
indeed, we have discovered an inestimable substitute for 
the bark: I mean Arsenic. This, particularly I think, 
when it is given in substance f, will more certainly cure 
the intermittent than any vegetable yet known, the Peru- 
vian bark excepted. But I am inclined to think, that 
relapses are more common after the employment of 
arsenic than after that of the bark. Besides, Arsenic 

CANNOT ALWAYS BE USED WITH ENTIRE SAFETY. In 

illustration of this position, I may here observe, that 
I myself have seen three cases of very general oedema 
of the face and limbs (especially the former) evidently 
induced by arsenic. Two of the subjects were children, 

* Prom the information of my learned friend, the Reverend Dr. Nicholas 
CoUin, of Philadelphia. 

1 1 have, for several years, employed the ozyd of arsenic in substance, in 
preference to Dr. Powler's solution. I think it a much more certain medicine 
than the solution. I commonly give it in combination with opium. One grain of 
the arsenic is united to four or eight grains of opium, and made into a mass with 
conserve of roses, or honey, or soap. This is divided into sixteen pills, of which I 
direct the patient (an adult) to take two or three at different periods, in the course 
of the day and night, especially during the apyrexia. Such are the powers of this 
medicine, that two grains of it are oflen sufficient to cure an intermittent, that 
has continued for weeks t Sometimes I use larger doses : but in a minority of the 
cases that have come under my notice, I have found three sixteenths of a grain of 
arsenic sufficient for the period of twenty-four hours. As children are, with diffi- 
culty, prevailed upon to take the medicine in the shape of a pill, I rub down the 
arsenic with honey or melasses and water, and sometimes with a portion of grum- 
arabic. In this form, it is very conveniently given to children, by drops ; and the 
quantity of the mineral, in each dose, may be estimated with considerable accu- 
racy.— In the cure of intermittents, does arsenic operate by virtue of its tonic 
power?— The Peruvian bark sometimes cures intermittents that have resisted the 
powers of arsenic. 
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and the third an adult They all recovered, without ex- 
periencing any other inconvenience from the medicine. 
I have also seen a case of temporary paralysis (or perhaps 
rather extreme debility) of the limbs induced by the 
medicine, in a patient labouring under an obstinate inter- 
mittent. These notices may, possibly, be of some use to 
the very young and inexperienced practitioner, for whom 
principally they are thus candidly mentioned. 

The spirituous tincture of the bark of the Comus se- 
ricea, already mentioned, has been advantageously used in 
the latter stage of diarrhoea, unaccompanied with fever*. 

I HAVE already made mention of the Magnolia glauca.t 
The bark of this tree is celebrated among the Western 
Indians, as a remedy in rheumatism, and in fevers. 
The tree grows, in great profusion, upon the river Kan- 
haway, whither the Indians resort for the purpose of pro- 
curing the bark, which they carry oflF, in great abundance. 
Employed in the shape of a decoction, it "proves 
gently cathartic and ultimately sudorific." A cold infu- 
sion and a tincture of the bark are much used in inter- 
mittents. ** In one case of inflammatory rheumatism it 
" seemed to produce considerable effect and relief, as a 
"sudorific, after blood-letting had been premised." It 
is known by the names of Elk-Bark and Indian Bark J. 
From the former name, I presume the bark is eaten by 
the American Elk, or Cervus Wapiti. We know it is 
eaten by the Beaver: hence one of the English names 
of this tree, viz. Beaver-tree. 

* From the information of Dr. Amos Gregg, jun. 
t See Part First, pages 13, 14. 

tProm the information of my friend, Charles Ererett, M. D. of Milton, 
Albemarle-Connty, Virginia. 
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For further information concerning the medical and 
other properties of this vegetable, I refer the reader to 
Dr. Thomas D. Price's Inaugural Dissertation on the 
Magnolia Glauca^ or Common White Laurel-tree^. 

The bark of the Prunus Virginiana (Cerasus Virgini- 
ana of Michaux), which I have mentioned in the First 
Part of these Collections^^ is considerably bitter and as- 
tringent These qualities are accompanied with some 
aromatic warmth. It has been justly observed, that 
" there is a great similarity between the flavour of this 
" bark, and the skin enclosing the kernels of the peach 
" stones J.*' This bark also possesses an evident narcotic 
quality, to which it is highly probable, that some of the 
useful qualities of the medicine, in certain cases, must be 
ascribed. It is manifestly stimulant. The bark of the 
root seems to be more powerful than that of the trunk. 

My own experience with this vegetable has been 
inconsiderable. The experience and observations of 
others, however, lead me to believe, that it is a medicine 
well worthy of the notice of physicians. In some parts 
of the United-States, the bark has been much employed 
in intermittents, in which it is said to have been found as 
eflScacious as the Peruvian bark. This I am not willing 
to believe. But as it is a durable tonic, there is little 
reason to doubt, independently on actual observations, 
that it is deserving of attention in this common disease. 

The bark has also been found useful in certain cases 
of dyspepsia, in consumption of the lungs, and in lum- 

* Philadelphia: 1802. 
t See pages n and 34. 
X Dr. Morris. 
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bar abscess, attended with hectic fever, and colliquative 
sweats. Of its use in this latter case, we have an in- 
stance in the Medical Repository''^. The patient made 
use of a decoction of the bark. It would be easy to 
mention many other diseases in which this medicine has 
been advantageously employed. 

I HAVE already observed f, that the leaves of this tree 
are poisonous to certain animals. Dr. Morris has shown, 
that the distilled water of the leaves is a powerful poison 
to diflFerent species of animals, such as kittens, pigeons, &c. 
About a tea-spoonful of the water killed a "pigeon 
fully fledged," in thirty-two minutes. This gentleman 
was obliged to make his experiments upon the young 
and imperfectly-expanded leaves of the tree. The adult 
leaves are doubtless more powerful. Experiments would 
seem to show, that the deleterious principle of the leaves 
is of a very volatile nature J. 

Under this head of tonics, I may, with some pro- 
priety, take notice of the Eupatorium perfoliatum. I 
am sensible, however, that this vegetable might be more 
advantageously treated of under several different heads, 
such as those of Emetics, Sudorifics, &c., than under one 
individual head. But as a tonic quality is, unquestion- 
ably, attached to this plant, and as I am not, in these 
Collections^ particularly studious of method, I shall bring 
together all I have to offer concerning the Eupatorium, 
under one point of view. Of this very common plant 
in almost every part of the United-States, I have made 

* Vol. V. No. III. 
t Part First, page u. 

X See an Inaugural Dissertation on the Prunus Virginiana, &c. &c By Charles 
Morris, of Virginia. Philadelphia: i8oa. 
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mention in the First Part of these Collections^. It is the 
Bupatorium connatum of Michaux. Besides the provin- 
cial or common English names which have already been 
mentioned, it is known by the following appellations: viz. 
Thorough-stem, Cross-wort, Bone-set, and Indian-Sage. 
The first of these names has been imposed upon it from 
the peculiar structure of the leaves, which are opposite, 
and appear as though the stem was thrust through them. 
It has received the name of Cross-wort, by which it is 
known in many parts of Virginia, from the position of the 
leaves, each pair of which (in general) take their origin 
from opposite sides of the stem, so that they cross each 
other nearly at right angles. I am more at a loss to refer 
the word Bone-set to its real origin : but I presume the 
plant received this name, from the great relief which, on 
many occasions, it has been known to aflFord to persons la- 
bouring under violent remitting and other fevers, in which 
the bones are greatly pained. The resemblance of the 
leaves of this plant to those of the Common Sage (Salvia 
oflSdnalis) was long ago remarked by the botanists f. 
Hence the name Indian-Sage, by which this Eupatorium 
is known in some parts of Pennsylvania. We have seen 
that it is one of the remedies of the Indians J. 

I HAVE already hinted at the obvious properties of the 
Eupatorium, and have observed, that it has been used 
in intermittents, and other fevers §. I am now to re- 
mark, in consequence of subsequent inquiries, that the 
plant has been exhibited, with uncommon advantage, in 

•Seepage* 27, 53,53. 

t Particularly by Plukenet, who thus defines the plant : "Eupatorium Virgin- 
ianum, Salvia foliis longissimis acuminatis, perfoliatum. Aim. Bot. 140. t. 86. f. 6. 
t Part First, p. 27, 52, 53- 
I Part First, p. 27, 53. 
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these aflFections. In simple intermittents, admitting of 
distinct intermissions, a decoction of the whole plant, 
or the leaves in powder, have, on many occasions, proved 
eflFectual in preventing the recurrence of paroxysms. I 
now speak of the medicine, as exhibited during the time 
of intermission. But the vegetable, especially in the 
form of a decoction, has often been given during the 
time of the hot stage, and I am in possession of a large 
portion of testimony in favour of its eflScacy when thus 
employed. Not only in intermittents, but likewise in 
remittents, and in the malignant yellow-fever, as it has 
prevailed in Philadelphia, &c., has our plant been used, 
with much advantage. When exhibited in the form of 
a warm decoction, it has seemed to prove peculiarly bene- 
ficial, especially by exciting a copious perspiration. 
The eflFect of the medicine, in inducing this evacuation, 
constitutes one of its most valuable properties, and has 
procured to it an appellation (that of the "vegetable 
antimony") to which, I believe, it is as well entitled as 
many other vegetables, which might be mentioned. But 
I greatly doubt if the sudorific effect of this plant, when 
unassisted by heat, can be compared to that of the Poly- 
gala Senega, and several other American plants. It often 
proves emetic: but this operation, which on many occa- 
sions, is not the least useful of its properties, may be pre- 
vented by a proper attention to the medicine. In some 
parts of the United-States, it is exhibited in intermittents, 
chiefly with a view to its emetic effect. 

The Eupatorium has been used in other cases. It is 
said to have been found very useful in a peculiar and 
distressing affection of the herpetic kind, which was 
formerly very common in Virginia, and there known by 
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the name of the "James-river Ringworm;'' because it 
was especially prevalent among the inhabitants residing 
upon the upper streams of James-River. This disease was 
particularly disposed to affect young men. It attacked the 
thighs, the scrotum, and especially the parts immediately 
adjacent to the anus. It extended its ravages into the 
rectum, and perhaps much further. It was at all times, 
a disgusting and troublesome disease, though it rarely 
proved mortal. 

Mr. Jefferson* informed me, in 1802, that within the 
period of his remembrance, this herpes was extremely com- 
mon in Virginia, and that it had gradually disappeared or 
become less common, from about the time f that the Warm 
and Hot Springs, in the county of Bath, in Virginia, had 
been better known, and more frequented. He ascribed 
the disappearance of the aflfection to the use of these waters; 
the temperature of the former of which is about 98^: that 
of the latter 106°, of Parenheit's thermometer. 

In this aflfection, the Eupatorium perfoliatum has 
often been found very beneficial, as I have been informed 
by a respectable physician t in Virginia. The patient 
drank a decoction of the plant, and continued the use of 
it for a considerable time. It sometimes puked : it, no 
doubt, purged; and, in all probability, it operated as a 
sudorific. But by what quality it more especially ope- 
rated, in curing the disease, I am unable to say. The 
fact may, I believe, be depended upon. 

* The President of the United-States. 

t These waters were certainly known at least as early as 1759 o^ i?^* But I be- 
lieve they did not begin to be frequented, by any considerable number of persons, 
until some years after. The James-river Ringworm was very prevalent about the 
year 1766. 

X Dr. Thomas Knox, of Culpeper. 
8 D 
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It may, perhaps, serve to increase our confidence in 
the powers ascribed to the Eupatorium perfoliatum as a 
remedy for herpes, to observe, that the Aya-Panuy which 
of late has excited so much attention, is a species of this 
vast family of plants, and that it also has been celebrated 
as a remedy in certain aflFections, somewhat allied to 
herpes*. 

I CLOSE this article by observing, that every part of 
the Eupatorium perfoliatum may be advantageously em- 
ployed in practice. I believe, from my own observations, 
that the flowers possess the greatest portion of the ac- 
tivity of the plant; and they ought to be kept in the 
shops. As a tonic bitter, I deem them superior to the 
flowers of Camomile, (Anthemis nobilis), for which they 
might be substituted, on many occasions. 



Section III. Stimulants, or Incitants. 

§ I. General Stimulants. 

Kalmia latifoliaf. The powdered leaves of this ve- 
getable have been used, with much success, in some 
cases of intermittentsj. A saturated tincture, prepared 
from the leaves with a proof spirit, is an active medicine, 

* See Mr. Tilloch's valuable Philosophical Magazine, &c. Vol. xiii. p. 376, &c. &c. 
t See Part First, p. 18, 48. 
X Dr. Amos Gregg, jan. 
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and perhaps worthy of a place in the shops*. For some 
interesting information concerning the powers of this 
species of Kalmia, and also those of Kalmia angustifolia, 
or Narrow-leaved Kalmia, commonly called Lambkill, &c., 
I beg leave to refer the reader to Dr. George G. Thomas's 
Inaugural Dissertation concerning these plants, published 
at Philadelphia, in 1802. 

Laurus Sassafras. In the First Part of this work, I 
have made mention of the oil of this vegetable, and have 
hinted at its aflSnity to camphor f. The resemblance be- 
tween the two articles is further evinced by this circum- 
stance, that the oil of Sassafras, when externally applied to 
the body in rheumatic and gouty aflFections, is remarkable 
for its power of shifting the pain from its original seat; but 
not always to the advantage of the patient. Like camphor, 
therefore, it ought ever to be used, in such aflFections, 
with great caution. I believe, however, that it is a medi- 
cine well adapted to many cases of rheumatism, in its 
chronic stage ; though even here it may prove injurious. 

The Phytolacca decandra, well known by the names 
of Poke, Garget, American Nightshade, &c., is one of the 
most common North-American plants. It is, certainly, 
a plant of great activity, though the young shoots, when 
boiled, may be eaten with impunity, and are justly 
deemed a great delicacy. By many, they are preferred 
to the finest asparagus. 

Some of the medicinal powers of this plant have 
long been known. The ripe berries, infused in brandy, 

* A few drops of this tincture, poured upon the body of a large and vigorous 
rattle-snake, in my possession, killed the reptile in a very short time. It violently 
affected the animal, almost instantaneously, 

t Pages 19, 20. 
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or wine, especially the former, are a popular remedy for 
rheumatism, in many parts of the United-States. This 
tincture of Poke {Tinctura Phytolacca) is certainly a 
valuable medicine in cases of chronic rheumatism, and 
other similar aflfections. Like the volatile tincture of 
gum Guaiacum, it has sometimes done injury; as might 
indeed be expected from an active medicine, in the hands 
of the injudicious or ignorant. It may, I believe, be 
safely exhibited in most of the cases of rheumatism, in 
which the Guaiacum has been used with safety and ad- 
vantage. In the rheumatic aflfections, which frequently 
succeed to the venereal disease, it seems to be a more 
valuable medicine than the Guaiacum, and may be ad- 
vantageously employed, especially along with calomel, 
or other preparations of mercury. I have employed the 
ripe juice of the berries, inspissated to the state of an 
extract, in some cases of scrophula. The juice, in the 
same state, has, I am informed, been advantageously em- 
ployed in cases of cancerous ulcers. These ulcers were 
dressed with the extract, spread upon linen, or upon the 
leaf of the plant. But the juice of the leaves, applied in 
the same manner, is said to have been found more efl5ca- 
cious. I am inclined to repose some credit in the testi- 
monies which I have collected concerning the utility of 
the extract of Poke, in the cases just mentioned. 

The reader may consult, with advantage. An Inau- 
gural BotanicO'Medical Dissertation on the Phytolacca 
Decandra of Ltnnceus. By Benjamin Shultz*. As a 
repository of facts concerning the Phytolacca, this dis- 
sertation is valuable, and worthy of attention. But the 
subject is still, in a great measure, a new one. 

♦ Philadelphia : 1795. 
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Arum triphyllum*. The recent root of this plant 
boiled in milk, so as to communicate to the milk a strong 
impregnation of the peculiar acrimony of the plant, has 
been advantageously employed in cases of consumption 
of the lungs. I have heard of one case (that of a negro 
man in Virginia) who was completely cured of a pulmo- 
nary consumption by continuing to take, for a considera- 
ble time, milk in which the root of the Arum had been 
boiled. It would certainly be worth trying this simple 
prescription in some cases of a disease which so generally 
baffles the powers of all our medicines, and the skill ot 
the best physicians. I am not ignorant, that within the 
period of a very few years, the disease of consumption 
has been supposed to be deprived of some of its terrors ; 
but I must add, with real regret, that notwithstanding 
the high encomiums which have been bestowed upon tlie 
Digitalis as a remedy for this disease, by some distin- 
guished medical philosophers, and practitioners t, I have 
employed this vegetable in a considerable number of 
cases of consumption, and, upon the whole, with very 
inconsiderable permanent advantage. In one case, in- 
deed, it seemed to perform a cure of what I deemed gen- 
uine phthisis: in several other cases, it evidently and 
remarkably affected the pulse, and moderated the ur- 
gency of the symptoms; but the patients ultimately fell 
victims to the disease. Some of the patients to whom I 
exhibited the Digitalis were so far advanced in the dis- 
ease, that little benefit could have been expected from 
medicine of any kind: but others of them again were in 
the earlier stages of the disease, and consequently in a 
situation that seemed to admit of permanent relief, from 

• Part First, p. 21, 49, 50. 

t Mr. Satmders, Dr. Thomas Beddoes, Dr. N. Drake, &c. &c. 
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this or from other medicines. Yet, with the exception of 
the case ahready hinted at, I have not been able to eflfect a 
single cure by means of Digitalis. I am even inclined to 
think, that I have, in several instances*, more considerably 
arrested the progress of phthisis pulmonalis by means of 
emetics (particularly the sulphat of zinc, exhibited in the 
manner recommended by Dr. Moseley f) than by Digitalis. 
Candour compells me to add, that my own experience with 
the Digitalis in consumption has been less than that of 
several other practitioners in Philadelphia, some of whom 
entertain a more favourable opinion of the medicine, as a 
remedy for consumption, than I do. 

Dr. Storck, of Vienna, has called the attention of 
physicians to a species of Clematis, or Virgin's-Bower, 
the Clematis recta J. This is a very acrid and active 
plant, which Storck recommended in cancerous, venereal 
and other malignant ulcers, and also in obstinate pains of 
the head, and bones, and in other diseases. An infusion 
of the flowers or leaves, and an extract of the plant were 
used internally. The powder was sprinkled upon the 
ulcers, where it was found to act as an excellent escharotic 
and detergent. 

I DO not know that the Clematis recta is a native of 
any part of America. I have been led to mention the 
plant in this place, because the United-States afford us 
some species of the same genus, which, from a few ex- 
periments that I have made with them, promise to be 
useful in medicine. The species which I have more par- 

* Especially in the Pennsylvania Hospital, in the summer of 1803. 
t A Treatise upon Tropical Diseases, &c. &c. p. 541, &c. I^ondon : 179a. 
X Upright Virflrin's-Bower. Storck calls the plant Plammula Jovis. It is a 
native of Austria, Hungary, Switzerland, and Prance. 



Digitized by 



Google 



( 31 ) 

ticularly attended to, are Clematis crispa, and Clematis 
Vioma. The leaves of these species are extremely acrid, 
and may be found useful in chronic rheumatism, palsy, old 
ulcers; and, in fine, in all the diseases in which Storck 
found the Clematis recta useful*. As they are very ac- 
tive plants, it is necessary to use them in small doses. I 
have received some obscure information concerning the 
employment of one of the species (I think C. crispa), in 
Virginia, as a remedy in some particular aflfections. 

Dr. Schoepf has made no mention of these plants, 
but has proposed the employment of Clematis Virg^niana, 
as a substitute for Clematis recta f. The C. Virginiana 
is a much more, feeble plant than either of the three 
other species which have been mentioned. 



§ II. Topical Stimui^ants. 

The Pyrola umbellata, already mentioned, may be 
noticed under this head. The bruised leaves of this 
plant, when externally applied, sometimes induce redness, 
vesication and desquamation of the skin. But this is 
by no means a constant operation of the vegetable; and, 
therefore, it does not seem particularly worthy of our 
attention, in this point of view. 

Rhus radicansj. The following observations, rela- 
tive to the deleterious property of this common plant, 

* See Elements of Botany, &c. Part Third, p. 70. 
t Materia Medica Americana, &c. Praefatio. p. xili. 
X See Part First, p. 23, 50, 51, 52. 
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will not, I hope, be unacceptable to those who are inter- 
ested in a knowledge of its natural history. The person 
who is the subject of the observations, has, for many 
years, been severely affected by the plant; and although 
many other persons are similarly affected, it is not often, 
I believe, that the progress of the poison is marked with 
minute attention in those who are injured by it. 

On the eighth day of July, 1795, I applied two or 
three drops of the milky juice whilst it issued from the 
common foot-stalk of the leaves of the Rhus radicans, 
to the risband of my shirt. These leaves, immediately 
before, had been torn from the stalk of the plant, by a 
friend of mine*. My object, in applying the juice, was 
to determine, in what length of time it would assume the 
black hue. In a few minutes, I found that the linen was 
stained black, and in a short time after this, I observed 
that the juice had penetrated through the risband, and 
that it had communicated a dark brown or blackish col- 
our to that portion of the epidermis which was imme- 
diately under it. The day was unusually warm, and I 
went into the water to bathe. In the evening, I felt a 
considerable itching of my wrist, and the following morn- 
ing observed, that there were upon it a number of ex- 
tremely minute vesicles, which contained a fluid more or 
less limpid, or transparent. The itching increased hourly : 
the wrist and the middle of the fore-arm began to swell, 
and the vesicles extended themselves rapidly, chiefly 
upwards, towards the elbow, and partly downwards, along 
the lower part of the wrist and upon the fingers. 

* I was not myself within the sphere of the action of the plant, which I 
was careful to avoid, well knowing, from long experience, its injurious effects 
upon me. 
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Meanwhile, vesicles accompanied with, and preceded 
by, itching more or less troublesome, made their appear- 
ance, upon various other parts of the body. The face was 
universally sprinkled with them. But these were ex- 
tremely small, the fluid which they contained, was always 
very limpid, and without any application, except that of 
cold water every morning, they entirely disappeared in 
two or three days. 

About the seventh or eighth day, the itching, the 
inflammation, and the spread of the vesicles appeared to 
be nearly at their height. At this period, and for some 
days afterwards, the greater part of the fore-arm, and 
about one third of the arm were swelled to nearly twice 
the natural thickness; the itching was intoUerable, and 
the vesicles, in general, were no longer filled with a 
limpid fluid, but contained a thick matter, or pus, very 
similar to that of small-pox, and strongly adhering to 
the linen. 

On the ninth day, I perceived a swelling in the axil- 
lary gland of the right arm, which was that to which the 
lacteous juice was applied, and which was chiefly affected. 
The swelling rapidly encreased, until it became of the 
size of a hen's egg, and on the second day from its ap- 
pearance, it had almost entirely evanished. 

From the period that the swelling was at its height, 
to its entire disappearance, the itching was almost uni- 
versal, and much more insupportable than it was before. 
I attributed this itching to the influence of the poison, 
which, I suppose, was conveyed into the system, from 
the time that the axillary gland began to swell and 
inflame. Nevertheless, I could not discover that there 

E 
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was, in consequence of this supposed absorption of the 
poison, any increase of the number of vesicles upon the 
surface of the body. 

In fifteen days from the time that the poison was first 
applied to my arm, all the disagreeable symptoms had 
ceased; the vesicles had almost entirely disappeared; a 
desquamation of the affected parts had taken place, and 
a new epidermis had been formed. 

From the foregoing statement, it must appear evident, 
that to some constitutions the milk-like juice of the Rhus 
radicans is capable of producing very disagreeable effects. 
It must not, however, be imagined that these effects are 
equally disagreeable to all constitutions; and it is certain 
that there are many persons who are not at all affected 
by this plant. 

It has been asserted, that persons of the most irritable 
habits of body are the most liable to be effected by the 
Rhus radicans, and by some other species of the same 
genus. I do not intend to oppose myself as an excep- 
tion to this position; but from the recollection of the 
constitutions of several persons to whom this poison has 
been applied, I have very little hesitation in asserting, 
that the susceptibility of receiving its influence is by no 
means proportional to the degree of irritability, whether 
muscular or mental, of the habit. It may, I believe, be 
asserted with much more truth, that the susceptibility of 
receiving the influence of the poison of the Rhus radi- 
cans is somewhat proportional to the delicacy and thin- 
ness of the epidermis and skin. Hence, no doubt, it is 
that females are more liable to be poisoned by this plant 
than males; that the face is seldom so much affected by 
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it as the arms, the genitals, and most other parts of the 
body that are protected from the constant influence of 
the air; and that young persons are more frequently poi- 
soned than those who have arrived at the age of manhood, 
or who have passed to the term of older age. 

I HAVE said, that there are many persons who are not, 
in the least, affected by the poison of the Rhus radicans, 
externally applied. This is an undoubted fact. Some 
of these persons after expressing the juice of the plant, 
will rub it upon their arms, and other parts of their bodies, 
without experiencing the smallest injurious effect I am 
acquainted with two gentlemen, who find no ill effects 
from chewing, for a considerable time, the recent leaves 
of this plant. It deserves to be mentioned, that one of 
the gentlemen, I allude to, is liable to be considerably 
injured by the effluvia of the Rhus radicans, when applied 
to the external surface of his body. 

It may not be improper to observe, in this place, that 
several other native plants besides the species of Rhus, and 
the Pyrola umbellata, induce in certain persons, a vesicular 
state of the skin. The flowers of the Kalmia latifolia, or 
Broad-leaved Laurel, have been known to do this in some 
persons. I knew an elderly lady who was affected, in the 
same way, by the Nerium Oleander, or Common-Oleander, 
or Rosebay. But this last is not an American vegetable. 

A DECOCTION of the bark of the Rhus radicans has 
been used, with seeming advantage, in some cases of 
consumption of the lungs, in different parts of Pennsyl- 
vania. A gentleman of my acquaintance (who has since 
fallen a victim to the disease) informed me, that he had 
certainly found much benefit from this decoction in a 
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pulmonary aflfection, complicated with fistula in ano. 
A decoction of the root of the plant is said to have been 
advantageously employed in cases of asthma. 

A LATE writer, M. du Fresnoi, strongly recommends 
the Rhus radicans, in the treatment of herpetic affections, 
and in paralysis. In the first of these cases, he employed 
the infusion and the distilled water of the leaves of the 
plant. He relates seven cases, which seem to establish, 
unequivocally, the eflScacy of these preparations in the 
affections which I have mentioned. He says he cured 
five cases of paralysis by the use of the plant*. Dr. 
Alderson informs us, that he has used the Rhus Toxico- 
dendron, with much benefit, in the same disease f. 

The bark of the Rhus glabrum, or Smooth Pennsyl- 
vania Sumach J, boiled in milk, has been recommended 
as a remedy for chronic ulcers ; and, I am informed, has 
been found very useful. The ulcers are often washed 
with the decoction. 



Section IV. Sialagoga. 

I HAVE nothing additional to say under the head of 
particular Errhines, and therefore proceed to the sec- 
tion of SiALAGOGA, or Sauvating medicines. Between 
these and the Errhines, there is a very great affinity; as 

* Des proprietes de la plante, appellee, Rhus radicans ; de son utilite, &c. &c. 
A I«eipsic : 1788. I have not seen the original work. 

t An Bssay on the Rhus Toxicodendron, or Pubescent Poison-Oak, or Su- 
mach, &c. By John Alderson, M. D. Hull: 1796. 

X Part First, p. 51. 
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is evinced by this circumstance, that several articles of 
the materia medica, both minerals and vegetables, very 
frequently act by increasing the secretion by the nose, and 
also that by the salivary glands. This is remarkably the 
case with respect to the sulphat of mercury, or turpith- 
mineral; and, in one instance, I think I have seen a saliva- 
tion decidedly induced by the use of the turpith mineral, 
in combination with tobacco, that had been used, for some 
weeks, as an errhine. This will the more readily be ad- 
mitted as a fact, when we read, that a very extensive sali- 
vation of long continuance, has been apparently induced 
by an irritation applied to the parotid gland, through the 
medium of the meatus auditoritis. The irritating sub- 
stance was a portion of fetid wool*. It would be an 
easy task to cumulate facts to prove, that **the number 
" of salivating medicines is much greater than has been 
** commonly imagined f." 

Pol YG ALA Senega, or Seneca Snake-root J. My in- 
genious pupil. Dr. Thomas Walmsley has lately commu- 
nicated to me an additional instance of the salivating 
power of this active vegetable. The patient (a lady aged 

about years) had taken, for some time, a decoction 

of the Seneca, and was thrown into a profuse ptyalism, 
which continued for a considerable time. 

It is a well-ascertained fact, that the disease of teta- 
nus has often been induced by diflferent poisonous veg- 
etables: by Datura Stramonium, Hyoscyamus albus, or 
White-Henbane, not to mention several others. The 

* See Medical Transactions, published by the College of physicians in I/>ndon, 
vol. U. p. 34, Ac. 

t See Part First, p. 24, 

I See Part First, p. 25. 
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same disease is likewise sometimes induced by the healthy 
or natural poisons of certain animals. I have collected 
two well-authenticated instances of the production of this 
disease, by the bites of venemous serpents, in the United- 
States. One of the patients died. The tetanus did not 
come on until six or seven days after she was bitten. 
The other recovered from the disease, by the use of large 
doses of the Seneca, boiled in milk*. I know not 
whether this instance of success should encourage us to 
hope that the Seneca might be given, with advantage, in 
those cases of tetanus which are the consequence of 
wounds, in different parts of the body. I fear that our 
vegetable, though by no means a feeble one, will be found 
unequal to the cure of this terrible disease. 

The Zanthoxylum Clava Herculis and Zanthoxylum 
fraxinifolium are both mentioned in the First Part of 
these Collections f. They are both vegetables endued with 
very active powers. The bark promises to be a very useftd 
medicine in cases of paralytic affections of the tongue, or 
of the muscles concerned in deglutition : and in such cases, 
when held in the mouth, they have been employed 
with advantage J. They are more active than Mezereon 
(Daphne Mezereum), which both Dr. Withering § and 
myself have employed, with a good effect, in the same 
cases. It might, perhaps, be worth trying the Zanthoxyla, 
as masticatories, in some cases of stammering. 

In some parts of Virginia, the berries of Zanthoxy- 
lum fraxinifolium are much esteemed as a remedy in 

* Sec Elements of Botany, &c. Part Third, p. 105. 
t See p. 25, 5a. 

X By Dr. Tucker Harris, of Charleston, South-Carolina. 
\ A Systematic Arrangement, &c. vol. II. p. 370. 
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violent cholicy aflfections. A spirituous infusion of the 
berries is employed. They are known by the name of 
" Suter*s-berries." 

For some interesting notices concerning the use of 
the bark of Zanthoxylum Clava Herculis, in rheumatic 
aflfections, in ulcers, &c. &c. &c., I refer the reader to 
diflferent communications, in the Memoirs of the Medical 
Society of Londoti^^ and other periodical publications. 



Section V. Emetics. 

SpirjSA trifoliataf. This is sometimes very injudi- 
ciously employed by the country-people, insomuch that 
they are obliged to apply for medical aid to remove the 
debility induced by the large doses of the root which 
they employ. "It is said, that there grows in the state 
"of Kentucky, another species, which is still more 
"valuable, as an emetic, than the S. trifoliataj." 

The emetic power of the Sang^inaria Canadensis, of 
which I have taken notice in the former part of this 
work§, has been fully established by the experiments of 
Dr. Downey, in his ingenious essay upon this plant. 
The " most prominent eflfect " of the medicine is to induce 
vomiting, even when it is exhibited in moderate doses. 
"When taken in the dose of fifteen or twenty grains," 
it exerts powerful emetic qualities. " But in consequence 
"of the irritation, which is produced in the fauces, it is 

♦ Vol. V. 

t Part First, p. 26. 

I Blements of BoCanyf &c. Part ni. p. 89. 

\ Page 27. 
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"probable, that in the form of a powder, it will never 
" come into general use. This inconvenience may, how- 
" ever, be obviated, by giving it in form of a decoction 
" or extract." When mane^ed with care, it is deemed 
** but little inferior to the ipecacuanha, either in the cer- 
"tainty or speediness of its operation*. The powder of 
** the root may be given as an emetic for an adult, in the 
" dose of fifteen or twenty grains, made into pills, other- 
** wise a considerable irritation will be produced in the 
" fauces in taking itf." 

Hitherto, the Sanguinaria has been but little em- 
ployed by the regular practitioners. It promises, how- 
ever, to be an useful medicine, particularly on the foun- 
dation of its emetic and expectorant eflFects, in cases of 
cynanche maligna, or ulcerous sore-throat, in cynanche 
trachealis, or hives, and other similar aflfections. Its 
properties seem to be considerably allied to those of the 
Seneca Snake-root, which has been so beneficially em- 
ployed in the same cases J. I have received an account 
of its having been employed, in the shape of a decoction, 
with very evident good eflFect, in the case of that partic- 
ular form of cynanche trachealis, which Dr. Darwin has 
named Peripneumonia trachealis %, The medicine proved 
emetic, and the patient recovered. 

* An Investigation of the properties of the Sanguinaria Canadensis, or Puccoon. 
By William Downey, of Maryland. Philadelphia : 1803. 

t An Investigation, &c. pages 23, 35. 

X See Part First, p. 33, 34, 54. 55- 

§ Zoonomia, or the Laws of Organic Life. Vol. I. The disease of hives appears 
under several different shapes, in all of which the trachea seems to be essentially 
affected. In the course of my practice, I have met with some cases, which answer 
precisely to Darwin's description, and for which I think the term i>eripneumonia 
trachealis is a very appropriate one. If I do not mistake, this form of the disease, 
in general, more readily admits of early and complete relief than any of the other 
shapes in which it appears. 
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I HAVE already observed, that the seeds of the San- 
guinaria "appear to possess nearly the same quality as 
the "seeds of Datura Stramonium*." That is, they 
induce fever, delirium, dilatation of the pupil of the 
eye, &c. Dr. Downey concludes, from a few experiments, 
which he made with the " unripe seeds," that they pos- 
" sess a very considerable influence over the pulse, and 
" a stupifying or narcotic quality f." A deleterious prop- 
erty evidently resides in the leaves of the plant J as well 
as in the seeds. 



Section VI. Cathartics. 

Under this head, in the former part of the work §, 
I have mentioned the Asclepias decumbens, commonly 
called Pleurisy-root, Flux-root, &c. The root of this 
plant does, unquestionably, possess a purgative quality. 
But this does not seem to be the most valuable part of 
its properties. It is said to possess a remarkable power 
of affecting the skin, inducing general and plentiful per- 
spiration, without greatly increasing the heat of the body. 
Accordingly, I find it is much employed by the practi- 
tioners of medicine in some parts of the United-States, 
particularly, I believe, in Virginia, as a remedy in cer- 
tain forms of fever, in pleurisy, and other affections. 
The root is used both in powder and in decoction. 

♦ Part First, p. ay. 

t An Investigation, &c. p. 24. 

X Ibid. p. 24. 

g Page 19. See, also, page 53. 

9 F 
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Sometimes, it is used in combination with antimonials. 
The decoction often induces perspiration, when other 
medicines have failed to produce this effect A physi- 
cian*, who has been much in the habit of employing 
this Asclepias, informs me, that 4n the low states of 

* typhus fever, he has more frequently observed a per- 
'spiration to succeed to the use of the Asclepias than to 

* any of the sudorifics that are generally used.' 

About thirty years ago, this vegetable was strongly 
recommended, as a specific for pleurisy, by a Mr. Thom- 
son Mason, .of Virginia. After the use of an antimonial 
emetic, and the loss of some blood, he gives his patients 
" as much of the Pleurisy-root, pounded very fine, and 
"then searched through a fine search, as will lie upon 
" a tolerable broad case knife, in a cup of warm water, 
" and repeats the dose every two hours, until the patient 
** is perfectly recovered, which happens frequently after 
** three days, and never fails freeing him from pain after 
" six." Mr. Thomson assures us, that by these simple 
means, he "has cured hundreds, and never failed in a 
" single instance." 

It does not appear, that Mr. Thomson was a regular 
physician; but I have been led to mention his practice 
the more particularly, because his publication seems to 
have first called the attention of the public to the virtues 
of the Pleurisy-root, and I know that some very respect- 
able physicians, in Virginia t, have reposed not a little 

* Dr. Charles Everett. I«etter to me, dated Milton, October 23d, 1803. 

fAmbag others, my friend, the late Dr. James Greenway, of Dinwiddie- 
county, in Virginia. Prom this gentleman, I received a copy of Thomson's paper, 
which I think first made its appearance in an Almanac, in 1773. 
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confidence in the powers which our author has ascribed 
to the medicine, as a remedy in the cases in which he 
employed it. 

From Mr. Thomson's publication, it also appears, 
that the Pleurisy-root may be given in pretty large doses, 
perhaps about half a dram, several times in the course 
of the day. Indeed, I find that the Virginia physicians 
are not very nice in the doses of this medicine, when 
they prescribe it. 

It seems that Mr. Thomson entirely confined himself 
to the use of the Asclepias decumbens, or the species with 
beautiful orange-coloured blossoms. He observes, how- 
ever, that there are two other species of the Pleurisy- 
root, which are known by the name of "Butterfly- weed." 
It is probable, therefore, that these two kinds (one of 
which I take for Asclepias Syriaca, well known by the 
names of Wild-Cotton, and Cotton-plant) have some- 
times been used for the Asclepias decumbens ; and it is 
not unlikely, that a common assemblage of properties 
belongs to a number of the species of this fine family 
of plants. Asclepias Vincetoxicum, which is a native of 
Europe, has been recommended by some writers on the 
Materia Medica, as a remedy for dysentery, and other 
diseases. 

I have already mentioned* the extract of the Juglans 
cinereaf, or Butternut-Walnut. This appears to me to 
be one of our most valuable native cathartics. It is well 
adapted to the treatment of dysentery, in which, however, 
it seems to operate merely as a laxative. A decoction of 

♦ See Part First, p. 31. 

t Juglans oblonga alba of Marshall. 
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the inner bark {liber) of the tree has been very advantage- 
ously used as a cathartic, in that malignant fever of our 
horses, called the yellow- water, which I formerly noticed*. 

The green or unripe fruit of this vegetable is consid- 
erably acrid, and when applied externally to the skin, in- 
duces some irritation there. Advantage has been taken 
of this property by the country-people in some parts of 
the United-States. They apply the cut end of the fruit to 
those milk-white spots which often appear upon diflferent 
parts of the body, and seem to arise from a removal of the 
rete mucosum^ or perhaps rather its colouring matter, from 
the skin. A surgeon, whom I met with in the remote 
parts of the state of New- York, in the year 1797, informed 
me, that he had known the Butternut employed with the 
effect of entirely removing the white maadcB^ or spots in 
some persons. I should have confidently ascribed the 
removal of these spots to the stimulant operation of the 
juice of the nut, if I had not been assured, that similar 
affections are sometimes removed by the simple applica- 
tion of cream and other articles, which can hardly be sup- 
posed to operate by virtue of a stimulant power. I am, 
however, the more inclined to ascribe the removal of the 
spots to the stimulant action of the nut, because in a case 
of this kind, that came under my own notice, I found 
much advantage from the application of a blister of can- 
tharides to the affected parts. The spots were not only 
prevented from increasing, but were very sensibly dimin- 
ished in size, by the action of the cantharides. I have the 
satisfaction to believe, that by this simple treatment, I pre- 
vented the colouring matter of the mucous membrane from 
being entirely removed from one side, at least, of the face. 

* See Part First, p. 12. 
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I SHAI.L close this article by observing, that the spots 
of which I have been speaking, are mentioned by dif- 
ferent writers, but by none, I believe, more particularly or 
correctly, than by my learned friend Professor Blumen- 
bach, of Gottingen. After speaking of the white spots 
which often make their appearance upon the bodies of 
negroes, and other dark-coloured people (see his section 
cutis fusca maculis candidis variegatd)^ he has the follow- 
ing words: "Niveae vero istae et aequabiles moUesque 
" maculae quae non nisi actionem alienatam vasculorum 
" minimorum corii sequuntur, neutiquam inter Aethiopes 
"tantum verum etiam passim inter nostrates occurrunt; 
"mihique ipsi bina istiusmodi exempla in Germanicis 
** hominibus observandi occasio fuit, alterum viri juvenis, 
"alterum senis sexaginta et quod excurrit annorum. 
"Utrique cutis subfusca hinc illinc maculis diversae 
" magnitudinis candidissimis distincta: quae vero neutri 
** connatae, sed isti infantili aetate, huic contra virili sen- 
"sim et sua sponte subortae fuerant*." 



Section VII. Diuretics. 

I HAVE little to say under this head. I believe, how- 
ever, that it is a fact, that several of our indigenous 
vegetables, of which no notice has been taken in the 
preceding part of the CollectionSy are very powerful 
Diuretics: but my knowledge of these plants is, as yet, 
very imperfect. 

* De Generis Humani varietate nativa, &c. p. 154, 155. Gottingae : 1795* 
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The Erigeron PhUadelphicum, or Philadelphia Flea- 
Bane, is one of the most common plants in many parts 
of the United-States. A decoction or infusion of the 
plant has been used in Philadelphia, by several persons, 
for gouty and gravelly complaints, and some of them 
have informed me, that they have been much benefited 
by the use of the plant*. It operates powerfully as a 
diuretic, and also as a sudorific. This Erigeron is known 
in Pennsylvania by the name of Skevish, which I sus- 
pect is a corruption of the word Scabious. But it must 
be confessed, that the genera Scabiosa (Scabious) and 
Erigeron are suflficiently remote from each other. 

I HAVE never employed the Erigeron Philadelphicum, 
in practice: but I am led to believe, that there is some 
foundation for the assertions which I have noticed, be- 
cause I find that the same plant is mentioned by Father 
Lroureiro, as one of the remedies that are employed by 
the people of Cochinchina; and he speaks of it as an 
active emmenagoguef. 

In Virginia, there is a plant called " Piss-wort," which 
is deemed a very powerful diuretic. I am unacquainted 
with the plant, which, however, has been mentioned to 
me by a respectable physician, who informs me, that he 
once saw a strong decoction of it given to a horse, labour- 
ing under strangury, with the effect of suddenly exciting 
a very copious flow of urine. Perhags, it will be found 
that this plant is a species of Menispermum, or Moon- 
seed, of which genus there are several species indigenous 
within the limits of the United-States. 

• Sec Elements of Botany, &c. Part Third, p. 123. 

t Flora Cochinchinensis, &c Tom. II. p. 500. Ulyasipone : 1790. 
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Section VIIL Antiuthics. 

By this term of Antilithics, I mean those medi- 
cines which give relief in the disease of lithiasis^ or cal- 
culus, and also in nephritis when this depends upon the 
same causes that induce calculus, such as a gouty diathe- 
sis, not to mention others. I prefer this term to the old 
one of lyiTHONTRiPTics, which has so generally been 
employed to denote a set of medicines which produce the 
eflfects I have mentioned. Lithontriptics, in the rigid 
sense of this term, are, I think, unknown to us ; though 
I do not deny, that the long-continued use of lime-water 
and other similar medicines, may on some occasions, 
have acted partially by dissolving, or otherwise altering, the 
surface of urinary and other calculi. Meanwhile, we are 
certain, that in many instances where Uva Ursi and other 
medicines have greatly relieved the distressing symptoms 
induced by calculus, the latter has remained undissolved, 
and its form, perhaps, not in the least, altered. 

The real mode of operation of the Antilithics is 
unknown to us. It seems highly probable, however, 
that many of them produce their eflfects by virtue of 
an astringent quality. We, at least, find that not a few 
of the astringents, such as Uva Ursi*, some species of 
Geranium, &c., do give relief in many cases of nephri- 
tis and calculus f. Dr. CuUen imagines, that the astrin- 
gents act, in this case, by absorbing an acid in the 
stomach J. But this appears to be a frivolous theory, 

* See pasrc 3. 

t J. H. Heucber. 

t A Treatise of the Materia Medica. Vol. II. p. 13, &c. 
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unsupported by any respectable body of facts. The 
mode of operation of the astringents, is not completely 
understood; and in ascertaining the fact, that these 
medicines are antilithics, we have only advanced one 
step towards the discovery of truth. But whatever may 
be the precise manner of acting of the astringents in cases 
of nephritis and calculus, we are certain, that an antili- 
thic property belongs to many articles which have little 
or no claim to the character of astringents. Such are 
some of the plants of the genus Allium, or Garlic, as 
the Leek (Allium Porrum), &c.: also carbonic acid, and 
carbonate of soda, not to mention several others. 

It is much to be regretted, that this most important 
subject should still be involved in so much uncertainty, 
notwithstanding the late laborious and ingenious inquiries 
of Fourcroy, Pearson, and other philosophers, who have 
favored us with the results of their experiments, relative 
to the analysis of human and other calculi. But on this 
subject much remains to be done; and although it is not 
probable, that we shall soon, if ever, discover a solvend 
for calculi in the body, it is highly likely, that a more 
extensive and correct acquaintance with the intimate 
nature of these concretions, will, in time, conduct us to a 
knowledge of the means oi preventing their formation. 

I HAVE but little to say on the subject of particular An- 
tilithics. Indeed, it must be confessed, that our catalogue 
of articles that are deserving of this title is very small. 

Of the Uva Ursi, I have already taken some notice*. 
I have also observed, that the Pjrrola umbellata has been 

* See Part First, p. 9, 10 See alao page 3, of the present part. 
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employed with advantage in nephritic affections*. The 
good effects of the kernels of Corylus Americana have 
been noticed t, as have those of the Philadelphia Flea-bane, 
or Erigeron Philadelphicum J. I have not, however, em- 
ployed any of these articles in the disease of nephritis, 
except the Uva Ursi, which is, unquestionably, a valu- 
able antilithic. I have often prescribed this medicine, 
and have known it to be useful, even when it was ascer- 
tained that a calculus was present. It is certain that it 
does relieve the disagreeable symptoms which are the 
consequence of the irritation of a stone ; and some facts 
which have come under my own observation, indepen- 
dently on those which I have met with in medical authors, 
have led me to believe, that the use of this astringent 
medicine facilitates the expulsion of calculous granules, 
through the urethra. In what manner this effect is ac- 
complished, I am unable to say. I must add, however, 
that in same nephritic cases, Uva Ursi seems to increase 
the irritation which it so generally relieves. 

I HAVE already observed, that the root of Convolvulus 
panduratus "has been much recommended in cases of 
" gravel §." Since the publication of the former part 
of the Collections^ I have received some additional and 
more certain information on this subject. In particular, 
I have learned, that an infusion or decoction of the root 
has been often used by a physician J J of New- Jersey, 
who has found the medicine very useful in his own case. 
He is persuaded, that it has enabled him to pass the 
calculous granules, with much facility. 

•8e«p.2,3. tSeep.3. 

{ See p. 46. 

I See Part Pint, p. 54. 

XX Dr. Harris. 
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Section IX, Anthelmintics. 

It has been asserted, that Worms, as constituting a 
disease, are more common in America than in Europe. 
I suspect that there is some foundation for this assertion, 
though I am sensible, that the assertion ought to be 
received with some hesitation. A larger body of facts 
should be collected, before the truth can be completely 
established. 

I HAVE already observed, that the Indian children, 
in some parts of the United-States, are very "subject to 
worms, and to the larvce of insects, introduced into 
the system, along with their crude, and often unwhole- 
some, aliment*." It is, moreover, a fact that great num- 
bers of these children fall victims to the diseases induced 
by worms. This is acknowledged by many of the Indians 
with whom I have conversed. The Oneidas preserve a 
very curious tradition concerning one of these epidemick 
worm-fevers, and inform us, that in consequence of the 
destruction which it occasioned among their children, 
the nation relinquished a station which it had long 
occupied, on the margin of the Oneida-Iyake, and took 
possession of another, at some distance from the I^ake. 
It has, however, been asserted by some ingenious writers, 
that diseases from worms are unknown among the 
Indians f. My own observations and inquiries lead me 

* Sec Part First, p. 37, &c. 

t Dr. Rush says, he "cannot find any accounts of diseases from worms, among 
*' the Indians.*' " Nor does dentition (he observes) appear to be a disorder among 
"the Indians. The facility with which the healthy children of healthy parents 
"cut their teeth, among civilized nations, gives us reason to conclude, that the 
" Indian children never suffer from this quarter." See An Oration, &c., containing 
an Enquiry into the Natural History of Medicine among the Indians of North- 
America, &c. &c. p. a6. Philadelphia : 1774. 
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to adopt a very opposite opinion. Indeed, the children 
of the Indians seem to suffer not much less from 
worms, and from dentition, than the children of the 
Europo- Americans, 

Whatever foundation there may be for the assertion, 
that worms are peculiarly common in North-America, it 
will not be denied, that the subject of Anthelmintic medi- 
cines is one well worthy of attention. On this account, 
I shall introduce into this place a few additional notices 
on the subject. I begin with those vegetables which are 
most obviously characterized by a tonic quality. 

A STRONG decoction of the bark of the Prunus Vir- 
giniana* has been employed, with a good effect, in some 
cases of worms. Whether this bark operates by any 
other than by a tonic quality, I am unable to say. It will 
not be denied, that many of the bitter tonic medicines 
are, on many occasions, excellent anthelmintics. But I 
am very far from believing, with some ingenious writers t, 
that the tonic medicines are always the best anthelmintics. 
In the epidemic verminose fevers, which often prevail in 
the marshy ttacts of country, and are evidently owing to 
the same causes that induce common intermittents and 
remittents, the Peruvian bark and other similar medi- 
cines may be used with peculiar advantage. Moreover, 
tonics are at all times properly exhibited, with a view 
to prevent worms from increasing in the system. But 
many articles that are not at all, or at least very inconsid- 
erably, tonic, are among the most valuable anthelmintics 
with which we are acquainted. 

♦ See p. 21, 22. 

t Mr. James Moore. " Bark (taya this author) Is perhaps the best of all worm- 
' powders." An Essay on the Materia Medica, &c. p. 148. London : 1792. 
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The Veratrum luteum*, commonly called Devil's 
bit, and BlazingStar, is entitled to notice. The root of 
this plant is a very pungent bitter, and is employed as a 
tonic, in some parts of the United-States. A spirituous 
infusion of the root is made use of. A tea, or watery infu- 
sion, of the root is often used, and is deemed an excellent 
anthelmintic. I presume, it does not operate merely by 
virtue of its bitter or tonic property. A narcotic quality 
seems to belong to this vegetable, and I am inclined to 
think, that its good effects, in cases of cholic, and perhaps, 
in cases of worms, are, in part at least, owing to this 
quality. 

A WATERY infusion of the twigs and leaves of the 
Laurus Benzoin, formerly mentioned f, is often given to 
children, with a view to destroy and dislodge worms, and 
is deemed an eflScacious medicine in this case. 

The root of the Sanguinaria Canadensis, exhibited 
with a view to its emetic effect, has, in some instances, 
dislodged worms from the stomach. Future experiments 
must determine, how far this active article is entitled to 
the character of an anthelmintic. Perhaps, Ipecacuanha, 
or any other emetic, would be found equally beneficial, 
in similar cases. 

In the course of my journey through Virginia, in the 
year 1802, I was informed, that the ripe fruit of the Per- 
simmon (Diospjrros VirginianaJ) has often been found 
very useful in the worm-cases of the negro and other 

* I take this plant to be the Melanthium dioicum of Walter. See mv Elements 
of Botany, &c. Part Third, p. 157, &c. 

t See Part First, p. 20. 

X See Part First, p. 11. 
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children. I cannot discover any thing peculiarly active 
in this fruit, in the condition in which it is employed as 
an anthelmintic. Perhaps, it operates solely by virtue 
of a laxative property. 

I CONTINUE to use and experience the good eflfects of 
the Melia Azedarach*. I believe this is one of the most 
valuable anthelmintics, that has hitherto been discovered. 
Of late, the dried berries have been advantageously em- 
ployed as an anthelmintic, in Carolina. With a view to 
this eflfect, children are permitted to eat the berries, with- 
out any particular regard to the dose. They are, by some, 
deemed as efficacious as the bark of the tree. I have 
employed the powdered leaves, but am not yet prepared 
to oflFer a positive report concerning their comparative 
powers. On the subject of the anthelmintic and other 
properties of the Melia, the reader will do well to consult 
my friend. Dr. G. Duvall's Inaugural Dissertation f. 

* See Part First, p. 39, 6x, 62, 63. 

t An Bxperimental Botanico-Medical Bssay on the Melia Azedarach of Linnaeus. 
By Grafton Duvall, of Maryland. Philadelphia : 1803. 



THE END. 
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UNIVERSITY OF PENNSYLVANIA. 

The Lectures on Botany commence, annually, 
about the middle of April, and terminate in the first 
week of July. 
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UNIVERSITY OF PENNSYLVANIA. 

The Lectures on Materia Medica, and those 
on Natural History*, commence, annually ,Mn 
the first week of November, and terminate in the 
first week of March, 

* These are two distinct Courses of I«ectures. 



Digitized by 



Google 



[Preparing for the Press,] 



THE 



ANATOMY AND PHYSIOLOGY 



OF THE 



RATTLE-SNAKE, 



AND OTHER 



NORTH-AMERICAN SERPENTS. 



ILI,U8TRATED BY COLOURED ENGRAVINGS. 



Digitized by 



Google 



INDEX TO PART II. 



Abscess, lumbar, si 

Adaou, Mr 9 

Alder, Black, 4* 5 

Alder, Candle, 5 

Alder, Swamp, 5 

Alderson, Dr. John, 36 

Allium, 48 

American Beach-tree, 6 

American Bog-Gale, 5 

American Elk, ao 

American Hazlenut, 3 

American Nif htthade, a; 

Anasarcous dropsies, 6 

Anthelmintics, 50, 51 > 53, 53 

Anthemis nobilis, a6 

Antilithics. 47, 48, 49 

Antimonial Emetic, 4a 

Antimonials, 4a 

Antimony, vegetable, 94 

Arbutus UvaUrsi, 3 

Aristolochia Seroentaris^ xiv, xv 

Arsenic, Oxyd of, 8 

Arsenic, vi, 9, 19 

Arum thphyllum, ag 

Asclepias, ■. . . 42 

Asclepias decumbens, 43 

Asclepias Syriaca, 43 

Asclepias vincetoxicum, 43 

Asthma, 36 

Astringenu, . . . xiv, i, a, 4, 5, 6, 7, 

. « 9. 47. 48 

Aya-Pana, a6 

Beach-drops, 6 

Beach-tree, American, 6 

Beaver-tree, ao 

Beddoes, Dr. Thomas 39 

Betula serrulau, 5 

Bicornes, a 

Bites of venomous serpents, 38 

Bitters, 12, 16 

Bitter tonic medicines, 14, 51 

Black-Alder, 4, 5 

Blazing Star, 5a 

Blumenbach, Professor 45 

Bog-Gale, American, 5 

Bone-set, 23 

Broad-leaved Laurel, 35 

Broom-rape, Greater, 9 

Broom-rape, Virginian, 6 

Butterfly-weed, 43 

Butter-nut **.... xiv, 44 

Butternut-Walnut, 43 

Calc uu. Urinary, 47 

Calculous affections, 3 

Calculus, 47, 48, 49 

Calomel. 38 

Camomile, 36 

Camphor, 27 

Cancerous affections, 7 

Cancerous ulcers, 8, a8, 30 

Cancer powders, 9 

Cancer-powder, Dr. Hugh Martin's, . . 7 

Cancer-root, 6, 7, 9 

Cancers, a 

Candle-Alder 5 

Candle-berry Myrtle, 4 

Can tharides, blister of, 44 

Carbonate of Soda, 48 



PACE. 

Carbonic acid, 48 

Cardinal-Flower, xjv 

Carolina Pink-root xiv 

Cathartics, ao, 41, 43, 44 

CenUurium, 15 

Centory, Lesser, 15 

Gentry, 15 

Cerasus Vir^iana ai 

Cervus Wapiti. ao 

Chironia angularis, 15 

Chironia Centaurium, 15 

Cholic^ 5a 

Chronic Rheumatism, a8 

Chronic Ulcers, 36 

Cinchona, x, xiv 

Cinchona officinalis, 17 

Clematis, 30 

Clematis crispa, 31 

Clematis recta, 30 

Clematis Vioma^ 31 

Clematis Virgintana, 31 

Collin, Dr. Nicholas, 19 

Colliquative Sweau, aa 

Columbo, ii| i3> 13 

Common Oleander, 35 

Common Safe, 23 

Common White Laurel>tree, ai 

Consumption of the lungs, . . . ai, 29' 35 

Convolvulus panduratus, ^g 

Cppperas, xiv 

Cornel, 17 

Cornus, xiv 

Comus florida, xiv 

Cornus sericea, xiv, 17, 18, ao 

Corylus Americana, 49 

Cotton-plant. 43 

Cotton, Wild, 43 

Cross-wort, 23 

Crow-foot, 1, 9 

CuUen, Dr„ 10, 12, 47 

Cynanche maligna^ 40 

Cynanche tracbealis 40 

Daphne Mezereum, 38 

Darwin, Dr., 40 

Datura Stramonium 37, 41 

Debility, ao 

Delirium, 41 

Dentition, 50 

De Pauw xv 

Desquamation, 31 

Determent, 30 

Devil's bit, 5a 

Diathesis, Gouty, 47 

Digitalis, vi, xii, 39, 30 

Dilatation of the pupil of the eye, .... 41 

Diospyros Virginiana, 5a 

Diuretics, ^5, 46 

Dogwood, XIV, 17 

Downey, Dr. William, 39» 40, 41 

Drake, Dr. N., 39 

Dropsies, 4 

Dropsies, anasarcous, 6 

Dutch-Myrtle, 5 

Duvall, Dr. Grafton 53 

Dysentery 7, 43 

Dyspepsia, az 

Elk, American ao 

Elk-Bark, ao 



10 



( V ) 



Digitized by 



Google 



( vi ) 



PAGE. 

Emetic, antimonial, 49 

Emetics, xiv, aa, 30, 39, 40, 53 

Emmena^^ogue, 46 

Epidemic verminose fevers, 51 

Ericse, 2 

Erigeron Philadelphicum, 46» 49 

ErrhineSj 36 

Escharotic, 30 

Eupatorium, 94 

Eupatorium coanatum 33 

Eupatorium perfoliatum, . . xiv, aa, as, 26 

Eupatorium Virginianum 33 

Euphorbia Ipecacuanha, xiv 

Everett, Charles, ao, 4a 

Expectorant, 40 

Eye, Dilatation of the pupil of the, . . . 41 

Facus pbrruginba, 6 

Fevers, x6, 41 

Fevers, epidemic verminose, 51 

Fevers, intermittent, . . xiv, xvi, 4, 6, 18 
19, ao, ai, 33, 34, 36, 51 

Fevers, remitting, 33, 51 

Fever, hectic, as 

Fever of horses, malignant 44 

Fever, typhus, 42 

Fever, Yellow, . . . x6, 34 

Fish-gall, li 

Fistula in ano, 30 

Flag, XIV 

Flammula Jovis, 30 

Flea- Bane, Philadelphia, 46, 49 

Floyer, Sir John, 9 

Flux-root, 41 

Fourcroy, 3 

Fowler's Solution, 19 

Frasera Caroliniensis, 16 

Frasera Walteri, ^i 16 

Fresnoi. M. du, 36 

Gall, fish, 14 

Gall, ox, z^ 

Gangrene, 

Garget, 37 

GarRc 48 

Gentian, 14 

Gentiana, 16 

Gentiana Centaurium, 15 

Gentiana lutea, , 14 

Geranium 47 

Geranium maculatum, i 

Gleets, I 

Gonorrhoea, z 

Gout, 13 

Gouty affections, 37, 46 

Gouty diathesis, 47 

Gravelly complaints, 46, 49 

Greater Broom-rape, 9 

Greenway, Dr. James, 43 

Gregg, jr.. Dr. Amos, so, 36 

Ground-Holly, * * a 

Guaiacum, x, xii, 38 

Guaiacum tincture, a8 

H^MORRHAGBS PROM THB UTERUS, ... 4 

Haller, Albert von, zo 

Harris, Dr., 40 

Harris, Dr. Tucker, 38 

Haxlenut, American, 3 

Hectic fever. aa 

Henbane, White, 37 

Herpes, 25, 26 

Herpetic affection, 34, 36 

Heucher, J. H., 47 

Heuchera Americana, 3 

Heuchera Cortusa 3 

Hives, 40 

Holly, Ground, 9 

Horses, malignant fever of, 44 

Hydrastis, Z4 

Hydrastis Canadensis, v, 13 

Hyoscyamus albus, 37 

Ilex (?) Canadensis, 5 

Incitants, 36 

Indian-Bark, ao 



PAGE. 

Indian Physic, xiv 

Indian Sa^e, aj 

Inflammation of the eyes, Z4 

Inflammatory Rheumatism, ao 

Intermittent Fevers, . . . xiv, xvi, 4, 6, z8 
Z9, ao, az, a3, 34, a6, sz 

Internal Astringents, z 

Ipecacuanha, x, xii, ^ 

IpMecacuanha, Euphorbia xiv 

Iris xiv 

Iron, Oxysulphat of, a 

Iron, Sulphat of, xiv 

Tallap, X, xii 

James-river Ringworm, 95 

Juglans cinerea, xiv, 43 

Juglans oblonga alba, 43 

Kalm, P Z4 

Kalmia an^stifolia, 37 

Kalmia latifoUa. ^6, 35 

Kalmia, narrow-leaved, 97 

Knox, Dr. Thomas, 3< 

Kuhn, Dr. Adam 8 

Kuhn, Dr. Frederick, 3 

Lamdkill, 37 

Laurel, Broad-leaved, 35 

Laurel-tree, Common White, az 

Laurus Benzoin, 59 

Laurus Sassafras, 97 

Laxatives, 43» S3 

Leek, 4« 

Lesser Centory, zj; 

Lettsom, John Coakley, M. D., iu 

Lime-water, 47 

LithiasiSj * * * 47 

Lithontnptics, 3t 47 

Lobelia Cardinalis, . . * * xiv 

Lobelia siphilitica, xiv 

Loureiro, Father, 46 

Lumbar abscess, 21 

Macula, white, 44t 45 

Magnolia glauca, so, ai 

Martin's powder, 7, 8 

Masticatories, ^ 

May-apple, xtv 

Meianthium dioicum, Walter, 59 

Melia Azedarach, L 53 

Menispermum, 46 

Mercury, >Et, 9, 98 

Mercury, Sulphat of, 38 

Mezereon. 38 

Mitchell Dr. John S 3 

Monro, Dr. Donald 9 

Moonseed, 46 

Moore, Mr. James, 51 

Morris, Dr. Charles az, n 

Moseley, Dr 30 

Myrica cerifera, v, 4 

Mjrrica Gale, 5 

Myrtle, Candle-berry, 4 

Myrtle, Dutch, 5 

Narcotic QUALITIES^ 4z, 52 

Narrow-leaved Kalmia, 37 

Negroes^ worm-cases of, 59 

Nephritic affections, ^ ^ 

Nephritis, 47, 48, 49 

Nerium Oleander, 35 

Nightshade, American, 37 

Oak, Pubescent Poison, 36 

Oedema, Z9 

Oil of Sassafras, 37 

Oleander, common, 35 

Opium xii, 19 

Orobanche, 7, 9 

Orobanche major, 9 

Orobanche Virginiana, 6, S, 9, zo 

Ox-gall, Z4 

Oxyd of arsenic, 

Oxysulphat of iron a 

Paralysis, temporary, ao 

Parsley-leaved Yellow-root, zz 

Pearson, 48 

Pennsylvania Sumach, Smooth, .... 36 



Digitized by 



Google 



( vu ) 



Peripneumonia trachealU, 40 

Persimmon, 4/ 5^ 

PeruTian Bark, ... x, sdi, xiv, xvi, 6, 

i7> x8, 19, 91, 51 

Philadelphia Flea-Bane 46, 49 

Phipsesawa, a 

Phthisis, 99 

PhUusis polmonalis, 90 

Physic, Indian, xiv 

Phytolacca decandra, tj, 38 

Phytolaccae Tinctura, a8 

Pink-root, Carolina, xiv 

I^ppsisseva, a 

Piss-wort, 46 

Plantae tinctoriae, xa 

Pleurisy, 4>» 4^ 

Pleurisy-root, 41. 4«. 43 

Plukene^ 93 

Plumked s powder, 9 

Podophyllum peltatum, xiv 

Poison-Oak, Ptibescent, 36 

Pdson of Rhus radicans 34> 35* 3^ 

Poke, 37 

Poke, tincture of 38 

Polynia Senega, .... x, xiv, xv, 94, 37 

Portland powder. 13 

Powder of Plumked, 9 

Powder. Portland, 13 

Price, Dr. Thomas, ai 

Prinos Gronovii, 5 

Prinos verticiUatus, v, 5 

Prunus Virginiana, ax, as, 51 

Ptyalism, 37 

Pubescent Poison Oak, 36 

Puccoon, 40 

Pulmonsiry consumption, 39 

Purgatives, xiv, 41 

Pyrola maculata, | 

Pyrola umbellata, •« 3* 3i> 35> 48 

Quassia, x 

Kacinb a Bbcqubt, X 

Ranunculaceae, X4 

Ranunculus. 9 

Remittent Fevers, *3* H* 5^ 

Rete mucosum, 44 

Rheumatic affections, 37 

Rheumatism, a? 

Rheumatism, chronic, a8 

Rheumatism, inflammatory, ao 

Rhusglabrum, 36 

Rhus radicans, .... 3«. 3*. 33. 34. 3S. 3^ 

Rhttsloxicodendron, 36 

Ringworm, James-river, 95 

Rosebay, 35 

Rush, Dr., 8, so 

Sagb, common, 33 

Safe, Indian, 33 

Sanvating Medicines, 36 

Salivation, 37 

Salvia officinalis, 33 

Sanguinaria, 40, 41 

Sanguinaria Canadensis, . . . 39* 4Q> sa 

Sas^ras, Oil of, 37 

Saunders, Mr., 39 

Scabiosa, 46 

Scabious, 46 

Schoepf, Dr., x6, 31 

Scrophula, a8 

Seneca snake-root, xiv, 37, 40 

Serpents, Bites of venemous, 38 

Shreber, Dr., xo 

Shulu, Benjamin, 38 

Sialagoga, 36 

Sunarouba, ' * * x 

Skevish, 46 

Smooth Pennsylvania Sumach, 36 

Snake-root, Seneca, xiv, 37, 40 

Snake-root, Virginia. xiv 

Soda, carbonate of, 48 

Sphacelus, 6 

Spigelia, x 

Spigelia Marilandica, xiv, xv 



Spiraea trifoliata, xiv, 30 

Stammering, 38 

Stimulants,, 96 

Stimulants, topical, 31 

Storck, Dr., of Vienna, 30 

Strangury 46 

Succonr, Wild, x6 

Sudorifics. xiv, 90^ 99, 49, ^ 

Sulphat or Iron xiv 

Sulphat of Mercury, 37 

Sulphat of Zinc, i, 30 

Sulphur, 9 

Sumach. Smooth Pennsylvania, .... 36 

Suter's-berries, 39 

Swamp-Alder, 5 

Sweats. Colliquative, 93 

Sweet-Willow, 5 

Tbmporaky pakalysis 30 

Tetanus, 37» 3^ 

Thomas, Dr. George G., 37 

Thomson Mason, Mr., 43* 43 

Thorough-stem, 33 

Thorough-wort, xiv 

Tincture of Gum Guaiacum, 38 

Tinctura Phytolaccae, 38 

Tobacco, xii, 37 

Tonic bitter, 14, 51 

Tonics. xiv, 6, xo, sx, aa, 51 

Topical Stimulants, 31 

Tormentil. i 

Tormentilia erecta, L., x 

Turpith mineral, 37 

Typhus fever, 4a 

UlCBROUS SOKB-THROAT 40 

Ulcers, a, 9 

Ulcers, cancerous, 8, a8, 30 

Ulcers, chronic 36 

Ulcers, venereal, 30 

Upright Virgin's-Bower, 30 

Urinary Calculi, 47 

Uva Ursi, a. 3. 47. 48, 49 

Vbgbtablb Antimony, 94 

Venereal disease, x, 98 

Venereal Ulcers, 30 

Venomous Serpents, Bites of, 38 

Veratrum luteum, 53 

Verminose Fevers, epidemic, 51 

Vesication, 31 

Virginia Hot Springs 95 

Virginia snake-root, . . • • • xiv 

Virginian Broom-rape, 6 

Virginian Winter- Berry , 5 

Viri^ns'-Bower, 30 

Vitriol, white, i 

Virgin s-Bower^ Upright, 30 

Walkbr, Dr. John M., 17 

Wabnsley, Dr. Thomas, 37 

Walnut. Butternut, 43 

White-Henbane, 37 

White Laurel-tree, Common, ax 

White Vitriol x 

Wild-Cotton, 43 

Wild-Succory, x6 

Willow, Sweet, 5 

Wilson, Dr. Matthew, 4 

Winter-Berry, Virginian, 5 

Withering Dr., xii, 3, 38 

Woodhouse, Prof., X3 

Worm-powders, 51 

Worms 50, 51, 53 

Ybllow-pbvbr, x6, 34 

Yellow-root, X3 

Yellow-root, Parsley-leaved, xi 

Yellow-water, 44 

ZaNTHORHIZA, X3, 13 

Zanthorhiza apiifolia, xi 

Zanthorhba simpHcissima 1 1 

Zanthorhba tinctoria xx 

Zanthoxyla, 38 

Zanthoxylum Clava Herculis, ..... 38 

Zanthoxylum fraxinifolium, 38 

Zinc, Sulphat of, i. 30 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



X 

'if ' 



Digitized by 



Google 



Digitized by 



Google 



Bulletin No. 2. 1901. Reproduction Series, No. 2 

BULLETIN 

LLOYD° LIBRARY 

of 

BOTANY, PHARMACY and 
MATERIA MEDICA 



J. U. & C. G. LLOYD 

CINCINNATI, OHIO 



REPRODUCTION SERIES, No. 2 



T H F 

INDIAN DOCTOR'S DISPENSATORY 

R IT T N f^ 

FATHER SMITH'S ADVICE 

RESPECTING 

DISEASES AND THEIR CURE 



By PETER SMITH 

Of the Miami Country 

CINCINNATI 
PRINTED BY BROWNE AND LOOKER 

FOR THE AUTHOR 
I 8 I 2 



WITH BIOGRAPHY BY JOHN URI LLOYD 



Digitized by 



Google 



Digitized by 



Google 



BIOGRAPHY OF DR. PETER SMITH.* 

Close following the frontiersmen, whose footprints were scarcely rubbed out, 
and whose rifles had not yet been silenced in the territory embracing the Ohio 
Valley, came a band of men who cleared away the forest and founded their homes 
among the stumps. The subject of this sketch may be numbered among these 
people. He was a typical Puritan, an educated, stem man, of indomitable will, 
and religious to the utmost degree. 

The end of the War of the Revolution had been consummated before the 
Indian had departed from the Miami lands, where this man lived. John Pilson 
tramped from Lexington to the Ohio River, laid out the village of Losantiville, 
afterward Cincinnati, and, venturing too far from the fort, left his bones some- 
where among the adjacent hills. This happened several years after the subject 
of this sketch was married. David Schoepf, the talented scientist, that energetic 
Hessian, who, after the surrender of the British, took his pack on his back and 
tramped over our land in search of American medicinal plants, had not yet 
written his Materia Medica Americana, which is the first systematic publication 
concerning the American Materia Medica.^ 

B. S. Barton, of the University of Pennsylvania, who, in 1798, contributed 
the first study of American drugs, from an educational institution,' and Samuel 
Thomson' the combative champion of lobelia, who fought the dogmatism, as he 
viewed it, of the medical profession, and introduced the Thomsonian method of 
medication, were contemporaneous with Peter Smith. C. S. R. Rafinesque,* that 
picturesque, gifted, erratic, enthusiastic scholar, had not landed in America when 
Peter Smith trod the Kentucky path. 

Coming into the Ohio Valley from the South that he hated because of its 
slavery, preaching the Word of God and practicing medicine, Peter Smith, the 
representative of a class of men who sought neither fame nor gold, and who feared 
no privation, made his mark and passed away. 

Petbr Smith's Dispensatory and Its Recovery. "Peter Smith, 
the Indian Herb Doctor." The name was familiar during the writer's 
boyhood in Kentucky. It lingers yet about Western domestic medicine, 
and is occasionally seen in orthodox medical print. Rafinesque cited Peter Smith 



^Re«d At the Dectmber meeting: of the Cincinnati Section of the American Chemical Society. 
Revised reprint from the American Journal of Pharmacy, January, 1898. 
> " Materia Medk* Americana," 1787. 

* "Collections for an Essay towards a Materia Medica of the United States," by Benjamin Smith 
Barton, M. D., 179S. See Bulletin No. i, Lloyd library. 

* See " A* NamtiTe of the Life and Medical Discoveries of Samuel Thomson," 1823. 

* " The Life tttid Writings of lUftiiesque." Prepared for the Pilson Oub, Louisville, Ky., and read 
at its m#4tinff, Uonday, April 3, 1694, by Richard Ellsworth Call, M. A., M. Sc., M. D. 
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as one of the authorities consulted in the formation of his Materia Medica, but 
Smith's book was lost to sight. Tradition also told of a book by Peter Smith, 
but no such book was anywhere to be found. Second-hand booksellers, old men 
and women throughout the ** Miami Country," old physicians' libraries, were 
appealed to in vain. Neither is a copy of this book to be found in the Surgeon 
General's library. The name of the man alone remained, the book that he wrote 
had vanished. Then at last, after a search of twenty-five years, the writer gave 
up in despair. 

Last summer (1897), by invitation of Mr. Le Roy Brooks, the day was spent 
with the Toledo Club at Middle Bass Island, Lake Erie. General J. Warren 
Keifer, in speaking about old books, chanced to mention Peter Smith's Dispen* 
satory, a copy of which he incidentally remarked he chanced to possess. The 
lost book was found, and, in addition, the history of its author was recovered, for 
Peter Smith was the father of General Keifer's mother. Added interest accrued 
from the fact that it was learned that the field of Dr. Smith's operations about 
Cincinnati was near the old Duck Creek church, a pioneer monument in the 
history of the Ohio Baptists, in which he oflSciated, being within a few moments' 
walk of the home of the writer. 

History Of Pbtkr Smith.^ Dr. Peter Smith was a son of Dr. Hezekiah 
Smith, of the '* Jerseys," " a home old man, or Indian doctor :' Peter was bom in 
Wales, Februrary, 6, 1753, from whence this branch of the Smith family came. He 
was also a relative of Hezekiah Smith, D. D., of Haverhill, Mass. Peter Smith was 
educated at Princeton, and was married in New Jersey to Catherine Stout, De- 
cember 23, 1776. He seems to have early, under his father, given some attention 
to medicine, and became familiar with the works of Dr. Rush, Dr. Brown, and 
other writers of his day on ** physic," as well as with the works of Culpepper. 
He also, during his life, acquired much information from physicians whom he 
met in New Jersey, Pennsylvania, Virginia, North and South Carolina, Georgia, 
Kentucky, and Ohio. He called himself an " Indian doctor," because, as he said, 
he relied in his practice much on herbs, roots, and other remedies known to the 
Indians, though he did not confine himself to botanical remedies. He seems to 
have been an original investigator, availing himself of all opportunities 
within his reach for acquiring knowledge, especially acquainting himself with 
domestic and tried Indian remedies, roots, herbs, etc. 

Starting from New Jersey about the year 1780, he commenced his wandering* 
emigrating life with his wife and '' some " small children. He lingered for a time 
in Virginia, then in the Carolinas, and '' settled " in Georgia. He sought out 
people from whom he could gather knowledge " of the theory and practice of 
medicine," and preached the gospel, possibly in an itinerant way. He was a 
devout Baptist of the old school. A strong anti-slavery man, even in that early 
day, he could not be content with his Georgia home, as he put it, *' with its many 
scorpions and slaves." Accordingly, he took his family on horseback — little 



^ Credit is due General Keifer for the facts that gave this informatioii.— Iv. 
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children, twin babes among them, carried in baskets suitable for the purpose, 
hung to the horns of the saddle ridden by his wife — and thus, without roads to 
travel, crossed mountains, rivers, and creeks. The wilderness was not free from 
danger from Indians, but he traversed the woods from Georgia through Ten- 
nessee to Kentucky, intending there to abide. But, finding that Kentucky had 
also become a slave State, the dogmatic old man and his family bid good-bye to 
Kentucky. He left that State with a parting shot to the eflFect that it was the 
home of " head-ticks and slavery," and emigrated to Ohio, settling on Duck 
Creek, near the Columbia Old Baptist Church, now adjacent to Norwood village, 
and near the limits of Cincinnati, reaching there about 1794. 

He became, with his family, a member of the Duck Creek congregation, and 
frequently preached there and at other frontier places, still pursuing the double 
occupation of farming and the practice of medicine. In 1804 he again took to the 
wilderness with his entire family, then numbering twelve children, bom in the 
** Jerseys and on the line of his march through the wilderness, the States and the 
Territories." He finally settled on a small, poor farm on Donnel's Creek, Ohio, 
in the midst of rich ones, where he died December 31, 1816. It seems from 
hi^ book (p. 14), published while he resided at his last home, that he did not per- 
sonally cease his wanderings and search for medical knowledge, as he states that 
he was in Philadelphia, July 4, 181 1, where he made observations as to the effect 
of hot and of cold. air upon the human system. It is certain that he not only 
taught to the end in the pulpit, but ministered as a physician to his neighbors 
and friends, often going long distances from home for the purpose. He con- 
cluded» near the termination of his long and varied experiences, that " Men have 
contrived to break all God*s appointments but this \ ' It is appointed for all men 
once to die' '* 

Peter Smith, preacher, farmer, physician, pioneer, aggressive AboUtionist be- 
fore Wendell Phillips or William Woyd Garrison were bom, is buried in a 
neglected graveyard near Donnelsville, Clark County, O. No photograph or 
other likeness remains to revive the features of this picturesque personage. 

Such is the life-record of this man, who, so far as the writer can determine, 
ventured to publish the first Western work on materia medica. 

The Dispensatory. It is to be regretted that Dr. Smith neglected the use of 
botanical names. His plants are all employed under common names, but he de- 
scribes the appearance and habitat of each specimen so carefully as to enable the 
experienced reader to identify most of them. Rafinesque, who credits Dr. Smith's 
work, objects to his common names, which, however, are very interesting in con- 
nection with the text. The pains he takes to credit authorities from whom he 
obtained information is very refreshing, the relationship of these names to the 
substances used being useful to us to-day in connection with many drugs. 

A few examples both of lost terms and others still in use may be cited : 

Brinton's or Culver's Root. 

Miami Columbo (American Colambo) Root 

The Nine-bark Root. 
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The Square-stalk Root 

The Com Snake Root 

The Horse Balm. 

The Mountain Mint 

The Sore Throat or Blneberry Root 

The Devil's Nip. 

The Devil's Bit 

The Backache Root, etc 

Following the description and uses of simples come recipes for diseases, in 
which the orig^ator of each compound is conscientiously credited. We find a 
few of these names familiar yet; e. g., green ointment and ointment of red lead. 
Concerning this latter, he refers to an interesting Revolutionary incident where it 
had been used with good result on a soldier " who had been wounded at the 
Germantown battle, 1777, in the Revolutionary War. One of his legs had been 
broken and shattered while he was one of the forlorn party sent to tear down the 
fence and palings about Chew's house." 

Passing to some of his remedies, we are reminded of the animal drugs of 
mediaeval times; e, g.^ a dead toad is recommended as an application to a wen, 
and Smith's remedy for toothache — well it would credit the animal extract men, 
past or present. Dr. Smith seems to have anticipated the cold-water curers (hydro- 
paths), but he recorded his views in language which demonstrates that he stood 
close to some of the sanative surgeons of to-day. He says : 

" Cou> Water Appwcations I reckon among the choicest of my discoveries. 

" The following I recommend : 

" When the accident of a bruise, piercing of a nail, a cut, a broken bone, an eye knocked 
out and put in again, etc, takes place, immerse the part in cold water as quick as possible, 
and then dip a large, soft linen cloth into cold water and apply it, and keep out the air. This 
cloth should be kept close ; aid this by dropping cold water upon it for fifteen minutes, and 
continue it close for twelve hours. The inflammtion by this means will be kept back, and the 
cure by auj^hing else will be almost forestalled ; and then a bruise, a strain or broken bone, 
will scarcely swell at all ; and a like application to a bum will have a similar e£Fect In about 
fifteen minutes the first pain will be over, and the future ease will be steadfast 

" I have tried the foregoing application of cold water, with full demonstrations, for forty 
years past*' 

And that his observing eye caught yet finer lines is evidenced by the fact 
that he pointed out an ** insect " theory of disease, and placed himself (pp. xiv, 
xv) in the ranks of the microbe theorists of to-day by asserting, in an extended 
argument, that the " plague, yellow fever, and other bilious and contagious com- 
plaints " were caused by " invisible insects ;** and in accordance with his methods 
the Doctor takes pains to credit another for the suggestion. 

But enough has been said concerning this upright, picturesque character, 
whose "Dispensatory" is reproduced in facsimile in the pages that follow, 
whose face has left no print, but who wrote the first Materia Medica ** Dispensa- 
tory *' published in the West. J. U. L. 
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Digtrict of Ohio, to uni : 

BE IT REMEMBERED, That on the twenty-ninth 
^:|c(o|o»3|c^ ^J of May, in the thirty-sixth year of the 
i g^ 1 Independence of the United States of Amer- 
]|,^aio^;;l^ ica, Peter Smith, of the said district, hath 
deposited in this office the title of a book, the 
right whereof he claims as author, in the words follow- 
ing, to wit: 

''The Indian Doctor's Dispensatory, being Father 
Smith's advice respecting diseases and their cure, con- 
sisting of prescriptions for many complaints ; and a 
description of medicines, simple and compound, showing 
their virtues and how to apply them. Designed for the 
benefit of his children, his friends, and the public, but 
more especially the citizens of the western parts of the 
United States of America. By Peter Smith, of the Mi- 
ami country. Men seldom hiave wit enough to prize 
and take care of their health until they lose it — And 
Doctors often know not how to get their bread deser- 
vedly until they have no teeth to chew it" 

In conformity to the act of the Congress of the United 
States, entitled ''An act for the encouragement of 
learning, by securing the copies of maps, charts and 
books, to die authors and proprietors of such copies, 
during the times therein mentioned," and also an act 
entitled " An act supplementary to an act entitled 'An 
act for the encouragement of learning, by securing the 
copies of maps, charts and books, to the authors and 
proprietors of such books, during the time therein men- 
tioned,' and extending the benefits thereof to the arts of 
designing, engraving and etching historical and other 
prints." 

ANGUS LEWIS LANGHAM, 

Clerk <^1he District of Ohio. 
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AD VERTI8EMENT. 



THE author would notify the purchaser that he 
puts the price of one dollar on this book of advice, 
well knowing that 75 cents would be enough for the 
common price of a book of its size. He is conscious 
that propriety, perspicuity and brevity will be found 
marked on every piece — and if so, the shorter the 
better. 

But those who do not chuse to allow him 25 cents 
for his advice, may desist from the purchase. He 
conceives that these advices are calculated to assist 
every citizen in the preservation of his health, and 
his recovery if diseased; so that by attending to 
them, he may easily receive 30, 60, or an 100 fold 
for his dollar: by which he may also meet the 
wished for assistance set forth in simples and prepara- 
tions, that will be in his own power. 

Besides, if a physician must be employed, the 
boss, or head of the family, ought to know so much 
about the work he hires his artist to do, as to be 
able to estimate the value of it. He claims this 25 
cents as a small compensation for the labor and 
observations of fifty years, without having made his 
labor an emolument of advantage heretofore to him- 
self or family. 

The author is well aware that the public mind 
has been long impressed with these ideas: viz. 
** The noHves cf ovr own counJtry are in posssession of 
cures, simples, ike. that surpass what is used by our 
best practitioners*' He conceives this publication will 
gratify such generally, whose minds remain under 
such impressions. 
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IV ABVEBTIBEMENT. 

He presumes to add, that he conceives nature has 
made him a physician ; and that to the best of his 
recollection, he has always remembered every thing 
that he has ever met with in a medical way, that 
he has counted valuable. In his youth he had a 
strong desire- to become a student of physic, that he 
might act with propriety therein as a regular prac- 
titioner, but he was somehow providentially pre- 
vented ; and it now appears to him, that his oppor- 
tunities have been just such as to allow him to roam 
in search of every thing in the science of diseases, 
and their cure, and at length to satisfy himself, 
that generally speaking, his knowledge is accurate, 
and tibe prescriptions he has been able to make will 
be found valuable. 

As diseases radically are but few, and may be all 
cured by but a few medicines, he conceives he has 
prescribed enough here for general use, and that 
they are the best that he has gained knowledge of 
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PREFACE. 

Something relating to the following work has 
been on my mind for twenty years past. 

In my younger days I made a few memorandums 
and receipts; but finding as I advanced in reading 
a little on physic, and conversing with my friends 
who were physicians, that far the greatest part of 
them were trivial, I omitted making many more. 
However, having an insatiable taste and constant 
desire for relieving the afflicted and diseased, I 
have still been trying my hand from my youth up, and 
I am now in my sixtieth year. 

My father, old Hezekiah Smith, of Jersey, was 
always, since I could remember him, a home old man^ 
or Indian Dodor, with whom, in my raising, I 
contracted ideas, practice and experience, that have 
never left me. 

There are a few things I wish to state in my 
preface. 

I acknowledge the kindness of my friends in the 
medical profession, in every place where I have 
lived for forty years past, and I must acknowledge 
that I am conscious I shall transgress a little in 
publishing their communications without their ex- 
press leave : but I console myself by recollecting, 
that great minds are generally liberal. 

About thirty years ago I called on old Dr. Wilkey, 
a Gkrman, who had been in the business of his pro- 
fesriouy in the Flanders wars. He proposed to me to 
spend a few days with him, to instruct me in some 
knowledge which he had gained in his long life, and 
which he regretted should die with him : especially to 

!♦ 
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make his LeatriU, a liquid which he prepared ; for 
the obtaining of which he had paid a lai^ sum in 
Flanders. With this medicine he did many of his 
cures, both in physic and surgery. With this, said 
he, "I can put a person in a complete salivation in 
ten minutes. I need only throw this with a syringe 
into any sore, ulcer or wound, and it is fit at once for 
healing. Yes (said he) if there is a bullet lodged, 
it need scarcely ever be cut out ; and a cancer in a 
woman's breast, I have never failed to cure with it" 
I only called to spend a few hours with this eminent 
old German, on my route from Virginia to Georgia, 
but have regretted, perhaps a thousand times, that I 
missed this great opportunity, so kindly proposed. I 
sometimes think of going yet to see his children (for 
he had some beautiful young folks, children by an 
English wife, when I was there) and try to obtain 
this Leotrill, and add it to my prescriptions. 

There is an herb cultivated among the Germans, 
on the west side of the big Miami, I think it is in 
Montgomery county, particularly, I have been told, 
by the old Dunkard preacher, Jacob Miller. This 
herb, I have full reason to believe, is an infallible 
cure for the bite of the mad dog, or hydrophobia. 
I have seen this herb in powder, and was assured 
that only this was used for several, man and beast, 
where no scruple could be entertained of their ha- 
ying been bitten with a mad dog, and nothing of the 
dire complaint was experienced ; while those crear 
tures to which it was omitted, fell victims. I can- 
not describe this herb, nor do I remember its name. 
I remember the dose is only what you may lift on 
the point of a case knife in powder. This is to be 
eaten on a piece of bread and butter, three mornings 
successively, and the cure is effected. 

I have mentioned the two foregoing remedies, 
that if I should never live to obtain them, other 
persons may avail themselves of them. 
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PREFACE. VU 

K vouchers for the efficacy of my medicine herein 
deficribed, may be wished for, I can observe that 
Mr. Edward Bartholomew, who lived in Philadel- 
phia and kept the excise office in 1790, was one of 
my patients. He was a very heavy fat man ; one 
of his 1^ had been broken, which often inflamed, 
and appeared like mortifying. After he had given 
out applying to doctors, I undertook him ; no cure, 
no pay. I saw him in Philadelphia, about fourteen 
years afterwards; he then gave me full credit for 
my applications, tho he had paid me in a few weeks 
after I first tried my means. His leg, when I first 
b^an with him, was as black as an old hat, and as 
big agun as the other. My applications are descri- 
bed in Nos. 23 and 28. 

Another voucher I will mention, is Mr. David 
Jones, a young Baptist minister, who lately lived 
with Dr. Samuel Jones, of Lower Dublin, Phila- 
delphia county; who, residing a few years ago in 
the Miami country, I heard that he was sick, and 
went to see him. I found him attended by two 
doctors. His disorder was what I call the second 
grade of the bilious fever, attended with vomiting 
almost without intermission, which had then been 
for eight days. One of the doctors tarried with 
him, and I looked on, until the doctor and all pre- 
sent were convinced that he must die, and that 
quickly, unless something more efiectual could take 
place. I then begged him of the doctor, who after- 
wards tarried with us for twenty-four hours. 

I gave him my emetic, No. 1, and tho' he had 
thrown every thing suddenly from his stomach be- 
fore, this lay on for about twenty minutes: he then 
had three or four reaches, which were moderate, 
throwing up considerable bile, notwithstanding his 
violent vomiting before. At this time we thought 
that alarming symptoms plainly appeared of an ap- 
proaching mortification; at least his breath, mouth 
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and tongue plainly ehewed a patrid state : Bat all 
yielded to applicationB, which under God, effected a 
sudden cure. As soon as the above emetic had 
done, I began to apply No. 26, to overcome the 
cholic and spasmodic affections and No. 25, to act 
as a tonic, which succeeded so that in one hour he 
had manifest relief and ease. These two last num- 
bers he continued to use, as directed in the present 
prescriptions ; and in one week's time was able com- 
fortably to ride about He mended unusually fiuit, 
and became healthy and well ; taking no other medi- 
cine. But he continued to take No. 25 three times a 
day, according to the prescription. 

Iliis mode of treating all bilious complaints, I 
have proved for several years past with general 
success; and several instances somewhat astonish me 
when I think of them. And I have found out that 
in learning to cure one, I. have learned to cure them 
all. For all the bilious tribe of disorders, if I am 
not much mistaken, will yield to the process discribed 
in the case of Mr. David Jones. 

But before I conclude, I wbh to state my objec- 
tions against the use of calpmel. I learned in early 
life to give calomel both as a purge and as an altera- 
tive. And tho' I gave it, I believe, with the usual 
success, it is clear to me now, that I since have done 
much better without it I have therefore left it out 
of my prescriptions. 

In the winter of 1777, I inoculated about 130 
persons for the small-poz. To the first parcel of 
them I gave calomel in the usual way, with jalap to 
work it off. The whole of them were allowed to 
have the small-pox very favorably, so that my prac- 
tise justified itself. But I observed that every one 
whose physic had worked him pretty well, as we say, 
had a sufficient portion of the small-pox ; but on 
the contrary those whose physic had scarcely mo- 
ved them, all had it very &vorably; I then con- 
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FREFAOE. IX 

eluded that I would try Warner's pills No. 28. And 
living at my father's house at that time, I had 
plenty of them, where they were always kept Ac- 
cordingly I gave them to my next squad of snudl-pox 
patients which were about twenty. Observing the 
abstemious diet usual, I gave them nothing till about 
one day before I expected the fever : then I gave a 
small portion of the pills above named in such a 
manner as to purge very little if any, which is 
usually the case when they are given. But what was 
very special, there were scarcely any of them that 
were sick with the fever — and they had small-pox 
scarcely enough to give any of them a receipt. 
Afterwards I proceeded with all the rest in the like 
manner, and with the same success ; and of several 
families it might be said, they wanted two cooks for 
one nurse. 

While I lived in Georgia, a very great attention 
was paid by almost every body there, to calomel 
and jalap; for after Dr. Bush's publications rela- 
tive to the Yellow Fever, there was calomel and 
jalap prescribed for every thing ; so that the poor old 
tartar emetic lay dead in the shops : and I, like other 
fools, gave it liberally, and it was thought to do 
well; and so I went on for some years, not con- 
sidering that aU ihe cases in Georgia, and other hot 
climates, during the nine warmest months, were 
bilious, and two-thirds of them in the other months, 
and always belong to debility ; or what Brown's 
Elements state to be the asthenic diathesis ; and in 
every instance, therefore, I think calomel is impro- 
per. Besides, I have noticed that when I gave No. 
2 (which we had abundance of in Georgia) the relief 
was sudden ; and if sudorific and bracing medicines 
were joined, to hold fast the advantage of the purge, 
the disorder was soon cured, and the patient became 
healthy. But the speedy restoration to good health 
was not half so common when the calomel was 
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used; and besides, a state of languor frequently 
rested upon the patient who had taken calomel, 
with a dull heavy pain about the abdomen or stomach, 
attended with other expressions of remaining de- 
bility. 

If ever calomel has been given to advantage, I 
conclude it has been in the pleurisy ; but I will 
venture to compare notes at any time with those 
who use calomel, and only let me have No. 2 or No. 
3, there being no comparison (commonly speaking) 
between the success with which the latter is marked 
and the former, both as to certainty and speed of the 
cure. 

Now if we can do better without calomel than 
with it, both in debility and plethora, why should we 
not throw by the use of it? especially considering 
that the unhappy sufferer may perhap happen to 
take a drink of cool water, or otherwise transgress. 

1 then conclude 

1. In bilious cases only, move the bile by taking 
No. 1, and then follow it with No. 4, or its prepa^ 
rations, or No. 5 ; then by some course keep up per- 
spiration, and you need no calomel. 

2. In plethoric and inflammatory cases, take No. 

2 or 3, and bleed, if the pulse is high ; mind to re- 
store perspiration, then brace up a little (say by 
agrimoney tea) and you need no <»lomel. 

I call myself an Indian Dodor, because I have in- 
cidentally obtained a knowledge of many of the 
simples used by the Indians ; but chiefly because I 
have obtained my knowledge generally in the like 
manner that the Indians do. 

I have indeed had the advantage in my early life 
of a slight classical education, and of reading some 
books on the medical business : such as Buchanan, 
TisBot, Bharp, Culpepper, a little on anatomy. Smith 
on the nerves, Brown, &c. But as I never pretended 
to live by my practice, I kept very litUe of the 
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medicine of the ehope; consequently my advices to 
my friends mostly were simples ; and by this means 
I have by continued observation come to be of opi- 
nion, that our best medicines grow in the woods and 
gardens. I conceive, moreover, that my mind has 
providentially been led a step higher tiian the an- 
cients or the Indians ; their views being little more than 
**This thing is good for that thing; this medicine will 
cure that complaint" But it stands demonstrated to 
me, that there are but two radical disorders (see 
Introduction chap. 2) consequently there need be 
onlv two classes of medicine. 

Li cases of debility, give No. 1 or No. 2, and then 
brace up, and correct the flatulence and spasms with 
No. 9, No. 25 and No. 26, promote a gentle respi- 
ration, and you will mostiy cure all cases of debility. 

The cases of plethora and irritation are to be cor- 
rected on as simple and general a plan. 

Now since I have adopted these views, I seldom 
feel at a loss to know what ails any patient, or what 
medicine is suitable to apply. 

I have here prescribed many things, so that you 
may have variety of choice. 

Some cases, however, require a radical recruit of 
the iron property in the blood ; and every thing will 
be in vain until that is done. Such I believe is 
consumption, derangement, &c. unto which stim- 
ulants should be applied ; such as Nos. 2, 15, 16, 
No. 9 and 26, to take off* the spasms and flatulence ; 
but the radical cure should be attempted with No. 
44 and No. 6. Bee No. 45. 

I mention so many numbers not that they should 
all be used at once. Yet no one alone should be 
trusted to— and they may all or any of them be ap- 
plied in their turi^ should the first fail. 

Dropsy, echronic-rheumatism, palsy, fits, cramps, 
&c. I conceive have the same root, and require the 
like treatment§^But tiiere are some medicines which 
3 
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become common to both diathesis: thej are stim- 
ulantSy and therefore proper to cases of debility in 
general. Yet when given in plethora and irritation, 
they soon carry the tide of flood to its summit, 
and by an easy transition bring on a salutary indi- 
rect debility. This may be noticed in the three first 
numbers and in No. 16, and 26. And corres- 
ponds with the use of opium generally. This may 
stand demonstrated in the pleurisy and other cases 
that are akin to it. When these stimulant medi- 
cines, therefore, are applied, they are not only prop- 
er for debility, but perhaps the best that can be for 
plethora and irritation. This we may rationally 
account for, when we consider that all emetics and 
cathartics operate on the principles of indirect de- 
bility. 

My prescriptions in general I must leave to speak 
for tiiemselves : I, however, feel a degree of satis- 
faction in thinking that herein I have in proq>ect 
the real benefit of my own children and of their ri- 
sing, numerous progeny and my fellow men in gen- 
eral, as to their bodily comfort in this life. 
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INTRODUCTION. 

CHAPTER I. 

The Doctrine of SespiratUm I think somewhat im- 
portant, because it will show the neceseitj of breath- 
ing good air. 

An Indian, it is storied, when asked what he 
thought was the reason of the ebbing and flowing 
of the tide, made answer: "You know there is a 
great deal of odds between a big creature and a lit- 
de one ; a horse draws his breath a great deal slower 
than a mouse : the world is a big creature — he draws 
his breath only twice in the day and night; that 
makes the tide. 

Now my intention is not to enquire about the tide, 
but to state to you how I think we draw our breath, 
or respire. 

I consider the lungs to be the pump of life. — 
Fresh, cool air, drawn into the lungs or lights, im- 
mediately is rarefied by their heat, and is directly 
forced back again, in the same way that it was taken 
in; then we are by some means (voluntary or invo- 
luntary) diraiosed to fill ourselves again with fresh 
good air. Thus our respiration is carried on by the 
great author of our existence, to whose praise we 
ought ever to be ready to say : 

** His spirit moves our heaving lungs, 
** Or we should breathe no more," 
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and however our lungs maj act on the principles of 
the steam machine, and so operate fix>m natural 
causes, we shall not always breathe. 

Men have contrived to break nearly all God's ap- 
pointments ; but this '* It %» appointed for aU men once 
to die" has never been abrogated or defeated yet by 
any man. And we should always remember, when 
we are about to take medicine, if the Lord vnU, 
we shall do this- or that with success ; if the Lord 
vnUf I shall get well by this means or some 
other. 

But to return to the breath — ^If the air be cool 
and clear it will always have elasticity, as it is 
called ; it will swell and fly back again easily, when 
we receive it into our lungs. But if the air is warm 
or hot, we should soon find a difficulty to draw our 
breath. This was very sensibly experienced in New- 
York, New-Jersey and Pennsylvania, in which I 
witnessed it, being in those parts about the 4th of 
July, 1811; and f conclude that a farther degree of 
the warmth of the air, might soon have prevent- 
ed us from respiring at all. 

Such likely was the case in Calcutta, where a 
close room being filled with about 160 prisoners, it 
is said they all died except 18 in about 12 hours. 

If the air is any how nearly as warm as the lungs, 
I cannot see how we should breathe at all : it is 
necessary therefore for us to try to breathe good air, 
if we would wish to live.* 



♦ In South Carolina I was once in company with old 
Dr. Dillihoo, who was noted for great skill and experi- 
ence, having travelled into many parts of the world. 
In the course of our conversation, I asked him what he 
conceived the plague to be, which has been so much 
talked of in tne world. He readily told me ^* that it 
was his opinion the plague is occasioned by an invisible 
insect. This insect, floating in the air, is taken in with 
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The motion and circulation of the blood is mani- 
festly connected with our breathing. For every 
breath extends and contracts our lungs ; and by this 
motion I conceive the valves of the heart are kept 
in operation; and every spring of the arteries and 
beating of the pulse are exactly in proportion to the 
operation ot the lungs. When the breath is let out, 

the breath into the lungs, and there it either poisons, or 
propagates its kind, so as to produce that dreadful dis- 
ease. This, he was confirmed, was likely to be the 
truth, from the experiments frequently made at Gibral- 
tar. For there, said he, they of the garrison, when 
they fear the plague, have a way to elevate a piece of 
fresh meat, pretty high in the air ; they put it up at 
night, and if it comes down sound and sweet m the morn- 
ing, they conclude there is no danger of the plague. 
But if the plague is in the air, the meat will be tainted 
and BDoil^, and sometimes almost rotten. 

*' He was farther confirmed in his opinion of the insect, 
because in and about tobacco ware houses, the plague 
has never been known." I will remark. Now it is well 
known that tobacco will prevent moths from eating our 
woolen clothes, if we pack but a little of it with them, 
that is, the moth cannot breed nor exist, where there is a 
sufficient scent of the tobacco — this scent may be death 
to the invisible insect even after they are drawn in with 
the breath and fastened upon the lungs. This may ac- 
count for tobacco being burned (as I have heard it is) in 
many old countries, on a chaffinp; dish in a room, that the 
I>eople of the house may take in the smoke plentifully 
with their breath, to preserve their health and prevent 
I>estilential disorders. 

Agreeable to this view, we may conclude that all 
tainted air may bring disease and death to us. And tho 
the plague has never been (properly speaking) in Ame- 
rica, as we know of. Yet other effluvia taken in with 
the breath may have occasioned other fearful diseases : 
such as the yellow fever, and other bilious and contagi- 
ous complaints. 
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the lungB are immediatelj, in their blood vesselB, 
filled with blood ; and when the breath ib drawn in 
again, the blood in the lungs is forced out into the 
heart That is, they say, ** From the lungs when 
the air is inhaled, the blood is pressed into the left 
auricle of the heart, from thence to the left ventri- 
cle, thence to the aorta, and by it and its branches 
through the body to the capillary extremities of 
the arteries, through them into the veins, and by the 
veins to the right auricle of the heart, from thence 
into the right ventricle, from thence through the 
pulmonary arteries, at the time of respiration or 
exhaling the air from the lungs, into the lungs." 

Thus the lungs are alternately filling, first with 
blood, then with air, at every breath, the one pump- 
ing or working the other. By this circulation the 
blood runs its rounds, and is carried (at least some of 
it) to the extremities of the body in a few mi- 
nutes ; feeding our nerves, sinews and flesh as it 
passes on, and supplies and forces out that little 
juice through the pores of the skin, which we call 
perspiration and sweat. 

From the blood vessels in the lungs is communi- 
cated a little stream of moisture, which grows into 
phlegm, and in a relaxed state produces that matter 
which is raised and coughed up from the lungs. 

Indeed I consider that this motion and circulation 
of air and blood is the true cause of heat being kept 
up in the body ; and as the lungs have the most, and 
most violent motion, they possess the greatest de- 
gree of heat of any part of the body, and even heat 
the blood.* And it is by this motion, together 

* The heat of the lungs and blood ought, I think, 
never to be suddenly checked or counteracted by cold: 
especially when the weather is hot, or when violent ex- 
ercise has raised unusual heat in the lungs, and thro' 
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with some irregalarities, that a fever takes place, 
producing a kmd of electrical charge. When this 
is attended with too much bile, or an undue portion 
of the gall of the liver, then the fever is called a 
bilious fever, and always belongs to the diathesis of 
debility ; and if the weakness is very prevalent, the 
nerves and tendons tremble and start, and the 
strength to speak or act be suspended, this is called 
a ^hoiis or nervous fever. 

But if there be a fullness of blood, a hard pulse, 
a fresh countenance, and an ability to speak and 
act with a degree of vigor or strength, then the fe- 
ver may be called an inflammatory fever, and is ex- 
actly the opposite to the first mentioned. And 
your treatment must be accordingly. This belongs 
to the diathesis of plethora and irritation. 

Here may we reflect on the balance of air and 
blood kept in motion to carry on life. For if the 
air and breath be suspended, how soon will death 



the system. Then take care how you go into cold wa- 
ter, to swim, or even to wash. Remember that cold 
will coagulate and clot blood — and that very soon if 
its motion and circulation should be much or suddenly 
abated. Ah I how manv have lost their lives, or their 
health, or become cripples for life, just by such folly 1 

A large drink of cold water has often proved fatal 
when the lungs and blood have been so heated, for the 
reason before assigned. 

Indeed, in very hot weather, I think very cold water 
ouffht to be used with caution ; and in small quantities, 
at least until the stomach is moderately cooled by it. 

I am persuaded that instead of taking cold drink, 
when we are very hot, and if we find it is with difScull^ 
we get our breath, we had better take warm drink. 

I nave noticed how easy it is to breathe in the hottest 
seasons after I have drank a good dish of hot coffee. 
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ensue ; '^ or if the blood be taken away, how soon 
will all vital motion cease. 

*A man who had been prisoner among the Indians, 
related to me the following most horrid incident. 

Said he. ''I was present at the burial of a squaw 
who died leaving a young child. When the Indians 
met to bury her, an old mother squaw took the infant 
child and oCfered it to every squaw in the company to 
take care of, but they severally refused : she Ihen said, 
now then the mother must take care of it. She then 
taking hold of the child's nose with one hand, and ap- 
plying the other to its lips, held them both fast closed. 
The event was that the child in a minute or two, strug- 

Sled in death, and expired. She then laid it in the 
ead mother's arms, who were both buried together. 
He further said, that he could not but observe how weU 
the old savage understood her business." 
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The diathesis of diseases, agreeable to Brown's 
Elements, I oonceive to be l£e truth. I became 
somewhat acquainted with this system about 22 
years ago. 

Agreeable to that plan, there are but two kinds 
of diseases of the humany body : consisting 1. in 
Fleihora and IrrUaiion; and 2 in Debility, Weak- 
ness and Languor. 

Generally speaking, it is of importance for us to 
know to which of these an afflicted sufferer belongs. 
The cases I have compared to a lighted candle — 
if your candle bums strong and has a superfluous 
wick, then you may safely snuff it ; but if it is dim, 
bums dull, and its wick is too short already, you 
mud heware cf muffing U, lest you put it out. You 
had better pick open your wick, and gently feed the 
flame until you bring it to bum well. 

Plethora and Irritation are not so critical. You 
may then bleed liberally ; especially if the pulse 
is hard and high ; No. 2 or No. 3 may then be given 
to great advantage. I have sometimes taken blood, 
and succeeded wonderfully, when mere stagnation 
had nearly prevented the pulse ^m beating at all. 

But it is altogether critical in all cases of real de- 
bility to which belong all bilious cases, cramps, 
fits, hysterics, Ac. Then blood ought very cau- 
tiously to be let, if at alL And all diuretic and 
weakening medicines, should be very cautiously 
given, and sometimes carefully avoided. Your 
treatment should be strengthening and what is call- 
ed tonic. Such as No. 1, No. 5, No. 9, &c. 

Consequently in consumptive cases, nothing in 
my view is more improper than calomel, British oil. 
Tar water, &c. And I think it no wonder that con- 
sumptions have so long proved mortal, when it is 
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dear in my mind, that nothing but a recruit of 
fi;ood blood will affect the cure, such poor victima 
umguiahing under real debility and weaknefls. See 
my note to No. 44. 

So that the elements by Brown seems to me plain, 
reasonable and practicable. But I have to say of 
his prescriptions, as David did of Saul's armour, 
when it was put upon him. " I eannci go with t&ts, 
for I have not proved it.*' He then chose his sling, 
his staff, shepherds bag and stones, because he was 
used to them, and could recollect what he had here- 
tofore done with them. 

I acknowledge mjrself highly indebted to Brown 
for his doctrines of excitability, of predisposition of 
diseases, and observation on the pulse. The nature 
and use of opium and other stimulants, and his o- 
pinion concerning the consumption, and its being a 
curable disease. 

But I conceive that after all, he has in a measure 
missed the radical cause of the consumption, and 
that mere stimulants will never effect the cure. 
But since I have buried two or three of my own 
family with that feital disease, the iron doctrine 
has been strongly impressed on my mind. See the 
note to No. 44. 

The few experiments that I have been enabled to 
make, justify what I have inserted on that subject. 
I wonder that this doctrine has never been adverted 
to before (that I know of) especially when I consi- 
der that the iron in the blood has been long disco- 
vered, and that in Georgia and South Carolina the 
cachexy* is often cured with iron, when nothing 
else will cure it; that a recruit of good blood is 
frequently obtained by giving iron in female weak- 
nesses; and that the observation may so fairly be 

*The cachexy is a kind of dropsy, frequent in 
southern climli^s. 
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made, that black-Bmitha and those that work in iron 
are never consumptive or dropsical persons. 

To Brown's opinion I assent in one thing more, 
for I am quite of his mind: to wit, an old man 
ought never to marry a young woman, 

A word to the wise is enough. 



CHAPTER in. 

Obtinuied Perspiration I suppose to be the real 
first cause of half the diseases of the human body. 
In a state of oozing out of perspiration, or what is 
called moisture on the skin of a person, all over him, 
which it is allowed (if my recollection is correct) 
vents and discharges half or more of all that we 
eat and drink daily. 

It would surprise you to see this floating all over 
you, in a state of h^th, like water over a piece of 
watered meadow. 

This salutary perspiration is commonly obstruct- 
ed, and the skin becomes dry by what we commonly 
call catching cold. Its first symptoms are a stop- 
age of the nose, sneezing, and frequently a little 
dull headach. 
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But if the cold is suffered to continue, and the 
perspiration remains obstructed. The lungs will be 
soon affected. Or the headach will perhaps be- 
come violent. Or a lap or griping in the belly 
will most likely take place, and sometimes a vio- 
lent vomiting with it ; or a fever of some sort The 
weak and the strong are all the subjects of this 
kind of the beginning of diseases. 

All this evacuation is by the perspiration being 
obstructed thrown back upon the blood and intes- 
tines. Now all this mischief may easily, or com- 
monly be prevented if when the simptoms are first 
felt, or you have reason to think that you have ta- 
ken cold, you will pursue the following directions. 

Drink sage tea* copiously and go to bed — and 
drink it, hot or cold, but not very strong, until you 
bring yourself into a little sweat, then go to sleep 
and you may expect to wake up well. But if you 
have neglected a little too long, take a pill No. 26, 
and go to sleep but dont neglect the tea. If that 
do not cure you try No. 29, and some physic, perhaps 
such as No. 1, 2, or 5. K the stomach or bowels 
are affected: or pain or inflammation takes place 
any where. 

*0r any other warming, sweating tea will do— such 
as pennyroyal, mint, sassairas or dogwood buds. 
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No. 1. 

The home Ipecacuanha^ or Indian phyeic^ 
is an emetic, but commonly operates also as a purge. 
It is always safe, if moderately taken. After dis- 
charging the bile, it leaves the stomach braced, so 
that in the lowest cases of debUity, tonics (such as 
Columbo root or its preparations) may be taken 
after it to advantage. Contrary to other physics, 
I have found that weakly persons, who were of 
mere broken constitution, have become healthy 
and strong, only by taking this to vomit them on 
every occasion. 

This is my great pioneer to clear the way for 
other medicine, in all cases of oppression in the 
breast, nausea, violent vomitings & fever in general. 

To use it moderately — take a pugil, or what you 
can grasp moderately with the thumb <fe fore-finger 
of the green root, four inches long, or the like quan- 
tity of dry root, make it into a decoction (say half 
a gill) and to a grown person give one third of it at 
a time every ten minutes, and if it does not work 
there is no harm done; but I chuse to continue it 
until it does work up or down. Cool water may be 
drank during its operation, only quench a coal in it, 
if you begin that way ; gruel may also be given, so 
as to keep something in the belly. Should its ope- 
ration be too fierce, a little laudanum may be ne- 
cessary; for if the dose of the ipecacuanha be too 
large, it is a lion, otherwise a lamb. 

This Ipecacuanha is a very bitter root In a 
good bunch the green root will frequently be as 
big as a goose quill, is quirly and lumpy. The 
roots adhere in sdl sizes to a common root. The 
top and leaf resemble a bunch of close set briars, 
but smooth. The sprout for the new growth very 
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much resemble the briar sprout. Many Btalks grow 
to a good bunch two feet high, full of branches. On 
the top of which are very many lived whitish blos- 
soms. They issue in small nubs or squareish pods, 
about the size of a buckwheat grain. It grows plen- 
tifully in many of our mountains in America, and I 
believe may be cultivated in our gardens, any where 
in the United States. 

I have raised by planting the sprouts in my gar- 
den to great advantage. I wish it to be planted in 
every man's garden ; 'tis a great ornament — it will 

g*ow either ^m the seed or the sprouts. One hill 
om a single sprout, when three years old, I have 
found to make half a pound of dried root. What a 
pity this should be neglected — as it has been suffi- 
ciently proved to be fully equal if not superior to 
the imported. Ipecacuanha of south America. It 
makes a most excellent and wholesome bitter when 
put in spirits. 



No. 2. 

The Scurvy Orass root, 
is a special good purge. The stalk and leaf is ra- 
ther of the flag kind, from six to ten inches long, 
has a small blue blossom on the top, issuing in a 
foursquare pod, fiill of small seeds like tobacco 
seeds. The roots are fine as Virginia snake root, 
of a pale yellow colour, and taste very hot and pep- 
pery, turning the lips and tongue yellow. It is 
found very plentifully in Virginia, and the southern 
states. .And it is sometimes to be found in mead- 
ows, in Jersey, Pennsylvania and the Ohio states. 
The top is so hardy as to live thro the winter. 

I have planted this in my garden for a number of 
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years past, in the manner of shiveB, and from a sin- 
gle stool find it increase in two years to a bunch 
enough for several portions of physic. This can 
easily be procured from its spontaneous growth in 
the southern states. The green roots are to be 
made use of, as the dry will not purge. A pugil of 
the roots made into a decoction, and given at two 
draughts at 15 minutes distance, may be given as a 
common purge for a grown person. 

Its operation is tolerably quick, always safe, and 
if it fails working, it does no hurt. 

This little native of the woods was shown to me 
by old Dr. Wilkey, of South Carolina, who highly 
commended it ; saying that he had known more 
sudden and effectual reliefs from it, than from any 
other medicine.* This I have abundantly used for 
33 years, without regretting that I had made use of 
it in a single instance. From my own observations 
of it as a purge, the idea is impressed upon me, that 
the waters drained off by it take with them that 
viscid quality which is the cause of inflammation 
and pain. Poisons, errors of corrosive sublimate, 
inflammatory cases, &c. such as pleurisy, are spee- 
dily relieved by it; and cases of the contrary dia- 
thesis, such as costiveness, cholics, cramps, pains 

* I remember that Dr. Wilkey related to me the fol- 
lowing fact: said he — ''I was one morning very early 
called to visit a woman who had taken a dose of corro- 
sive sublimate (in mistake, thinking it was tartar emetic) 
when I came to her, her tongpie was so swelled that she 
could not speak a word. I thought it was over with 
her, but I would try my little root (meaning the scurvy 
grass root) I prepared a decoction as soon as possible, 
and tho it was supposed she could not swallow, yet we 
tried one spoonful after another, and found it made 

way for itself. And what was surprising, she was so 

soon relieved, that on that very morning the woman 
fried pan-cakes for my breakfast." 
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in the stomach, bowels or limbs, &c. can receive no 
better remedy. 

It is to be noticed, Uiat if the skin is chafed with 
vinegar, and a small poultice of these roots applied, 
they will draw a good blister. When this is given 
as a purge, bracing medicine should follow it, such 
as No. 4, No. 5, or No. 9. 

I have sometimes filled a phial with the roots, and 
then put on spirits, and given a teaspoonful at a 
time, where the system requires warming and sti- 
mulating. 



No. 3. 

Cvlver's or Brinton'8 root, 
is a purge, and famous for the cure of the pleurisy. 
Its top is a weed growing two or three feet high, 
having leaves coming out of the stalk at joints, 
some three, some four and so on to seven at a joint, 
according to the age of the root; a white tasseled 
blossom grows on the top of each branch, ft^uently 
as long as one's finger. 

Out of a common stool grow a number of pale 
yellow roots, about as big aa knitting-needles, 
and taste very bitter. A large handful of the roots 
made into a decoction, is enough for a common dose. 

This root is good for use when dry; it possesses 
much of the narcotic, and requires the patient 
sometimes to be roused to keep him from falling 
asleep during its operation. It may be powdered 
and used like jalap, generally as a purge. 

My father, Hezekiah Smith, for the cure of the 
pleurisy, practised long with this root, and used to 
cure the pleurisy with amazing speed. I have found 
that the root No. 2 is fully aa good, or better. — 
Bleeding should precede the purge, when the pulse 
beats haxd, and the inflammation is high. 
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No. 4. 

The Columbo, or Miami root, 
ifl found in plenty in the Ohio and Kentucky states. 
This valuable production is several years old before 
it sends up its stalk. The leaves are very smooth 
and grow in bunches nearly as big as mullen leaves, 
but not so wide; the stalk is round as a musket 
barrel, and often grows six or seven feet high, ha- 
ving always four leaves at right angles growing at 
a joint; its seed grows in pods shaped like a horse- 
bean, and are much like parsnip seeds. 

The Columbo leaves occasion sweat copiously, 
when laid to the forehead, and will commonly relieve 
the headache; and this relief will be found special 
in many other cases — to sweat away boils, inflam- 
mations, and even old chronic pains. 

The Columbo root ought to be used as a bracing 
or tonic medicine; but it is both an emetic and a 
cathartic, if taken in large quantities. People who 
will keep this root by them, and only chew as much 
as their stomachs wUl easily take (taking it in sub- 
stance, which is preferable to any other way) will 
find it a remedy for almost any complaint, especially 
gripings, purgings, cholics, and generally all pains 
of the bowels. 

One of the peculiar traits of the Columbo root is, 
that it braces the stomach, if only two or three chews 
of it are taken, and the spittle or saliva swallowed, 
that a plentiful drinking of cold water will not hurt 
you — yet it will perhaps be the best means in order 
to a sudden and positive cure. This may be relied 
on in a cholic, or almost any sudden attack of dis- 
ease — ^and if you have an insatiable thirst, so that 
one drink of water only makes way for another, 
then take this Columbo root until the thirst abates, 
and drink what cold water you please. But after 
the thirst is abated, then if you drink cold water 
as much as you can well force down, you will very 
likely cure the fever at once. 
3 
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To finish the cure of fevers, it should be taken in 
some form, until health is confirmed. Such is the 
efiicacy of this root, that when they who take it re- 
cover, they are indeed well at once, needing no other 
medicine. 

Bitters made of this root, are proper to confirm 
health; and I believe that this root, or its prepara- 
tions, is the beet relief for the nausea and costive- 
ness of a pregnant woman. 

The use of this root will, I expect, supercede that 
of the Jesuit barks, and so fill their place that we 
shall need none of them. 

This Miami-Columbo root is of a pale yellow, its 
taste is a mild bitter, but of a lower jist than the 
imported, allowed to be so by reason of the odds of 
climate, yet fully as efiicacious as the other. 

This root might be sent to market in great quan- 
tities from the Miami country. 

Dr. Richard Allison, of Cincinnati, claims the 
honor of discovering this to be the Columbo root in 
our country, and to him I am indebted for my first 
ideas of its virtues. 

After Dr. Allison had been informed that the 
Doctors in Philadelphia denied it to be the Columbo 
root, I heard him say ** I know the Columbo root 
as u)eU as any of them — and I bdi&ve U to be the 
Columbo root" 



No. 6. 

The Butternut or Whiie-walnut ba/rk piUs, 
are a valuable purge, very easy and safe, to all 
persons under disease. 

These pills may be prepared by boiling a kettle 
of the bark of the butternut tree in water, until you 
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gain the subetance of the bark, then strain the li- 
quor and boil it down ; when it becomes thick as 
syrup, take care not to burn it, but simmer it to a 
substance like hard wax; then put it by in a cup or 
gaily pot, and make it into pills as they are wanted, 
for if the pills are made up, they will run together 
and dissolve in a little time. 

This purge is preferable to any that I know, in a 
weak and debilitated state of the bowels. It may 
be taken in as small quantities as you please, for if 
they do not purge immediately, they act the better 
as a stimulus and tonic to the system, and will pro- 
duce a good habit of body by repeating them every 
night, and this may be done for a month together. 

This differs from all other purges that I know of 
in this — that your doses may be less and less, but 
other physic must have more and more, or it will 
not purge. Other purges generally leave the body 
in a worse habit, but this in a better. Its general 
ease and safety, and its answering in almost every 
disease, so that I venture to say the trial of it will 
never be wrong, make it a far preferable medicine 
to salts or any other purge, where repeated applica- 
tions are wanted. 

I advise to begin with one or two pills at night, 
going to bed, which may be swallowed in a little 
stued fruit or rye mush, and the doses may be in- 
creased a little every night till they purge ; then 
take less and less till the patient is quite well. Try 
this for pain in the stomach, worms, colds, consump- 
tive coughs, costiveness, laxes, hemorrhage, or what 
you will, all is safe. 

Those who are exposed by attending the sick, or 
where fevers or fluxes are suspected to be infectious, 
ought to take the butternut pills as a preventative. 
Their nature, and the proofs that I have known, 
cause me to suppose that they will seldom fail to 
prevent such infections, if taken for that purpose as 

3* 



Digitized by 



Google 



30 PRESCBIPTIONS. 

here recommended. Drenches made of a decoc- 
tion of this bark may be used for horses that have 
the yellow water, or for cattle that have the mur- 
rain. I have heard of both being speedily and ef- 
fectually cured by it. 



No. 6. 

The China Bhvbarb rooty 
will vomit and purge both. The sprouts from 
which this root was first raised in America, are 
said to have been brought from China by Doctor 
Johnson, of Pennsylvania. It is raised only by 
planting the sprouts. The leaves are nearly as 
large as burdock leaves and are smooth as beet 
leaves; it sends up a stock and blooms plentifully, 
but always blasts. 

The roots are long, and lie in different directions, 
much in the form of horseradish roots, of a redish 
colour without and within — the root will come to a 
good maturity in two years. 

This I suppose to be a rhubarb of a superior 
quality. I have chiefly used it by compounding 
with other medicine. It is a great tonic, but re- 
quires to be given in small quantities at a time. 



No- 7. 

The Ninerbark root, 
IB found growing plentifully in the state of Ohio, 
and on the waters of the Ohio river. Its top is a 
straight stem, partly between the wood and weed 
kind, growing about three or four feet high, having 
a pith like elder (but there are no joints in the stalk 
like elder, to prevent running out the pith, of which 
weavers' quills are made) the roots grow nearly on 
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the top of the ground, and an armful of them can 
be commonly collected aa soon as an armful of the 
tops. Its situation is commonly near creek banks. 

This root is said to be a great cathartic, but I 
have never proved it. 

The Indians use a decoction of these roots for 
fomenting and poulticing, in all cases which require 
such applications. 

It removes the anguish, and cures a bum beyond 
credibility ; cases verging on mortification, fellons, 
swellings, rising of a woman's breast, &c, yield to 
its application beyond any thing else. 

To apply it, boil the roots and make a strong de- 
coction, then take of the liquor and thicken up a 
poultice with bran or Indian meal, thb may be put 
into a little bag made of a thin cloth, and apply it as 
warm and as moist as will be agreeable ; this may 
be repeated as often as you will, until the pain or 
inflammation is quite gone, or the wound or sore 
cured. Linen or cotton cloths dipt in the liquor, hot, 
and applied as warm as can be borne, and then kept 
close while the case remains, and so repeated, will 
be a good way to apply it. 



No. 8. 

The Square-stalk root, 
and its leaves, are both medicinal. The stalk is 
square, nearly of the size and shape of the catnip 
stalk. It is a native of the soU, grows five or six 
feet high, branching out with two stems at a joint; 
its pods and seeds nearly resemble the tobacco ; its 
leaves are beautiful and smooth on both sides. — 
The Porter's ointment is principally made of these 
leaves. The root when pulled up, appears tender 
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and white like a white radish, branching in different 
direotionB, somewhat larger than a goose quilL — 
This root has frequently been used to make poulti- 
ces for sores, but its chief use by the Indians is for 
women's complaints. Use it in tea or decoctions, 
which may freely be drank, being quite innocent, 
but very efficacious. 

It is a remedy for pains attending the peculiar 
state, or purgations of females; it may be given 
both before and after child-birth ; it will restore 
obstructed lochia, and briefly speaking, it is the best 
women's root that I know. 



No- 9. 

Agrimoncy 
is a valuable medicine, both the herb and the root. 
It is a tonic, or strengthener of the system, and af- 
fects most sensibly the regions of the kidneys and 
bladder. A tea or powder of this simple Lb a remedy 
for the diabetes, or involuntary emission of urine. 
I conclude it is very advisable to give it either as a 
tea for breakfast and supper, or as a diet drink, 
whenever we wish to promote nervous strength. 
The roots may be boiled in milk and water, and 
given in dysentery and other fluxes. 

Culpepper's English physician describes and 
highly commends ^is herb. It is a native of the 
woods, but is friendly to cultivation. There are 
two kinds, the high land, and water agrimoney, it is 
the former I recommend. 

It may be known by its little lonely stalks being 
strung with small yeUow blossoms, which issue in 
small burs, it has a rough leaf, a little like a straw- 
berry leaf, but strung out on each side of a stem in 
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many divisions from the stalk to the tip of its point. 
It is of a rough-like taste, and scarcely bitter ; the 
roots taste much like the tops, grow from the stool 
in a circular direction, are black, and large as knit- 
ting needles. The herb and roots may be used 
green or dry. 



No. 10. 

The Black Snake roci^ 
is a purger of the urine and kidneys, and a dissolyer 
of scorbutics. 

A tea of it may be freely drank in a fever, a 
handful to make a quart of tea, and is a special 
medicine where there is soreness or aching across 
the loins. The yellow fever has been suddenly cu- 
red by this tea, the bile having first been moved by 
an emetic. It cures the bite of a snake by chewing 
and swallowing the root, and by applying it to the 
bite as a poultice, chewed or bruised. 

The appearance of this root and its top is a good 
deal similar to the agrimoney, having a leaf more 
like the strawberry leaf, but smooth, and at full 
growth much larger, more round, and regularly 
cleaved like a five-finger leaf, and often as broad as 
a colt's hoof; when it ascends into a stalk with a 
spreading top, it produces at the extremities a bur 
a little larger than the agrimoney. This root is 
blackish, tastes earthy and aromatic, is situated 
regularly round its stool in every direction, in 
straight roots, a little larger than knitting needles. 

The Indians cure the ague by sweating with this 
root. It is friendly to cultivation. It may be used 
green or dry. 
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No. 11. 

The Com tInaJee roat^ 
grows plentifully in the prairies in the state of Ohio. 
I call it com snake root, because its leaf resembles 
young com, has prickly points all along on its edges, 
and a superior one at the extreme point of its leaf; 
it sends up a round stalk sometimes two feet high, 
with those prickly pointed leaves scattering along 
upon it ; and on the top grows a round ball about as 
liurge as a musket bullet, covered thick with white 
bloom. The root consists of a knob about an inch 
long, the bottom being the largest, and appears al- 
ways as if it was decayed or rotted off, there are 
small roots adhering round this stool or knob. 

The taste of this root resembles the black snake 
root, but its taste very pungent, and is perhaps fifty 
times as strong as that. 

The great use (as far as known) of this root, is to 
cure the bite of the rattle snake, or any other poi- 
sonous bite or sting. The root need only to be 
chewed and laid on the bite, and a little of it swal- 
lowed. If this can be done when the bite is first 
sustained, it prevents the place bitten ^m swelling. 
It is generally, first or last, a speedy cure. 

As this root surpasses every thing we know of 
for the snake poison, and must pass thro' the secre- 
tions amazingly quick, moving the urine and per- 
spiration, and is similar in taste and operation to 
the black snake root, but vastly more powerful, it 
becomes an object, cautiously to try it in the cases 
mentioned, and proved, of the black snake root, that 
is, in scrophulous and venereal complaints, the bili- 
ous, typhus or camp fevers, and in infectious dis- 
eases generally. 

But it should always be remembered, that when 
these attenuating, dissolving, diuretic roots are 
used, they should be continued but for a short time, 
and then followed with bracing medicine, as agri- 
money tea, Columbo root, or chalybeate oxymel. No. 44. 
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No 12. 

The Mountain Mint^ 
is a large wild herb, of a very hot taste, grows fre- 
quently between two or three feet high, bearing a 
blossom on the top of its stem like a small rose. 

A tea made of this herb has been found very ef- 
fectual to relieve the gravel, and that when other 
medicines had proved ineffectual (but see for re- 
lieving that complaint No. 24.) The mountain 
mint may easily be raised in our gardens; and is 
generally speaking, a fine, safe, diuretic and perspi- 
rative medicine, when made into a tea. 



No. 13. 

The Horse Balm, 
or as it is called by some, Clown Wounds Wort, 
Rich Weed, and Hard Root. The leaves are fa- 
mous for raising sweat wherever a bunch of them is 
applied to the skin, and by that means give ease of 
pain in any part where they are applied. Apply a 
bunch of them to a stiff neck, bind them close, it 
will raise a sweat and effect a cure. These leaves 
thus applied to boils, softens them and eases their 
anguish, and frequently will carry them away when 
half grown. The same application will merit a 
trial in any inflammations on the skin, or more 
deeply seated in any part of your body, or the ach- 
ing of your back, or any joint or limb. 

The New-England people, I have been told, make 
an ointment of these leaves to put upon the necks of 
their oxen. 

The root of these medicinal leaves is much like 
an artichoke, but of a wood-like substance ; its stem 
is round and small, grows about two feet high, the 
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leaves are notched like a hickory leaf, but wider and 
very smooth, its blossoms are yellow, it has a deli- 
cious smell. It is a native of the woods, but will 
be soon eat out where stock run. It will grow well 
in the garden. 



No. 14. 

The bark of (he White Pine, 
is a great medicine for sores. It should be boiled, 
and the soft part stript out and beat to a poultice in 
a mortar, and then sufficiently moistened with the 
liquor and applied to bums, or sores of any kind. 
Repeat the poultices and wash with the liquor until 
the sore is well. This will not terrify or smart in 
its application ; a new skin will come on quickly, 
without a scar. 

The same application is a cure for the piles. A 
little tea of the bark should be drank, while the 
external applications are continued. As this bark 
cannot always be had, it would be desirable that an 
essential oil should be made of the white pine, or an 
essence of the bark and limbs, which if mixed with 
water in a bottle, and applied with a feather, it is 
conceived would answer in place of the above appli- 
cation of the bark. 



No. 15. 

The AbeUif or Trumpet-toeed root, 
is a fine stimulus, and promotes excitability in cases 
of numbness, and want of sensibility in the feelings, 
which follow fevers, or may otherwise exist Two 
drachms of the dried root, or a pugil of the green, 
may be put into a pint of spirits : a teaspoonful 
or two at a time may be given three times a day 
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when the stomach is most empty, in a little tea, and 
a little nourishment may follow in a few minutes. 
It should be continued, increased or omitted, accord- 
ing to its effect on the patient 

This root the Africans give to make the wenches 
amorous and fruitAil. It is supposed to excite ve- 
nereal desires. 

The Abela, or Trumpet-weed root grows plenti- 
fully in the southern states, and some of it I have 
found in the Miami country. The leaf is large as a 
horse's hoof; the stalk is round, and grows five or 
six feet high, having a scatter of leaves, one at a 
place, on the stalk, which is guttered like fine dimi- 
ty, of a rough and russet appearance ; the show of 
its blossom is much like the cotton weed ; the roots 
are remarkably small for the size of the top, con- 
sisting of a stool as long as one's finger, to which 
adhere a number of small brown roots, not much 
larger than knitting-needles : the taste of these 
roots is mild and spicy, but becomes pungent in a 
minute or two. 



No. 16. 

The Blu&^)€rry^ or Sore throcd root 
is a very pungent aromatic. The stalk and leaves 
much resemble the squaw root, but are more slender 
and nice ; it grows about knee-high, & is divided re- 
gularly into three branches, and then subdivided in 
the same manner. It bears a few berries on a mid- 
dle stem, which when ripe are blue, and rather lar- 
ger than a blue whortleberry. The roots adhere 
to a stool, and form a great bushy bunch ; the fibres 
are not much larger than Virginia snake root, and 
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are very strong and severe in taste, but leave a 
sweet and agreeable relish at last Bee No. 48. 

A tea made of the blue berry root, when it comes 
to be known and proved, will probably be esteemed 
as the best antispasmodic in the compass of medicine. 
That is, it will prevent and do away spasms of every 
description in a safe and superior manner. By 
spasms I mean involuntary contractions — such as 
cramp, hiccup, cholic, cholera morbus, epilepsy, 
hysterics, and I suppose every other species of fits, 
even the ague. 

Should the blue berry root be wanted abroad and 
in the shops, the state of Ohio can furnish great 
quantities of it for market. 

The blue berry root is said to be the great medi- 
cine that the squaws use at the birth of their chil- 
dren. Experience has however proved, among 
white women, that its assistance is very special. 
It is to be made use of in the following manner — 
Take a good handful of green or dry roots, make it 
into a tea Tsay half a pint) give the half of it, and 
fill up with hot water ; repeat the drinking every 10 
minutes, or oftener, until it has its efi*ect. 

When a woman finds that she is taken in labor, 
let her drink as above, having her help at hand — 
if it is not her time, she will probably get easy and 
be well ; but if it is her time, expect the delivery 
will be facilitated with much safety. It is to be 
noticed, that if the anguish attending the delivery 
is not moderated, the doses have not been strong 
enough ; for they act on the same stimulant prin- 
ciples that opium does — and a suitable degree of 
indirect debility will moderate the great distress 
that must otherwise be experienced. The delivery 
is facilitated by it, so as seldom to be slow and lin- 
gering. But the great benefit is the state of safety 
and of speedy and sure recovery that the mother 
experiences afterwards. 
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The squaws, I have heard, drink a little of a tea 
of this root for two or three weeks before their ex- 
pected time. I have given this tea in a case of in- 
flammation of the uterus, and found it a. speedy 
cure. 

The tea of this root is neither a purge nor a vo- 
mit, but acts as a stimulus to the nervous system, 
till by indirect debility it will ,give ease in any dis- 
tress. I believe that it is always safe. 



No. 17. 

The Squaw rooty 

is also called Rattle weed and Black Snake root. 
Its stalk is parted regularly into three branches, 
which support nice leaves at about two feet high, 
but the stalk that goes to seed is often four or five 
feet high, strung towards the top with white blos- 
soms, which terminate in a jumble of pods filled 
with fine seed; adhering to the stool is a great 
bunch of small black roots: these roots are purga- 
tive, make a good bitter when put in spirits, famous 
for curing the chronic rheumatism, and strength- 
ens the system when moderately used. See No. 48 
and No. 65. 

I have heard that this root is famous for the 
cure of a snake-bite. The root is to be applied to 
the bite in a poultice, and a little taken inwardly. 
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No. 18. 

The Badc^oAe root, 
\b, I believe, the Bame that is called Devil's bit by 
the New-England people. It grows plentifully in 
the prairies of the Ohio and western country. The 
stalk is a round weed about three feet high, lightly 
strung with long leaves, and towards the top arises 
a kind of tassel of purple bloom. The root is a 
knob much like the corn snake root; its taste is 
mild and spicy, but with all resembles the taste of 
a pine bud. 

This ,root, if made into a tea, is said to promote 
a gentle sweat, and cure the backache. The croup, 
or bold hives, used to be speedily cured in New- 
England, I have been told, by giving this tea, and 
taking a handful of these roots sliced, hot out of the 
decoction, and binding them to the child's breast 



No. 19. 

The DeviPs nip, 
as it is shamefully called, grows about knee high, 
parting its stalk into three branches, on which are 
situate handsome oval pointed leaves ; on a slender 
middle stem grows one handsome flower, resembling 
a lilly, some of which are white, and some of a pale 

Sink color. The root is a knob; the whole resem- 
les the well known Indian turnip, but the root is 
more conical ; its taste is too severe to be endured, 
but not biting like the Indian turnip. It is said, 
that any person carrying a root or two, need never 
fear that any snake will bite him. A little of it put 
in the mouth of a snake, is instant death to him. — 
A German doctor used to give it to persons deran- 
ged and announced their cure by it Its stimulant 
qualities are certainly rare. 
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No. 20. 

The DeviTs bU, 
like the foregoing, has an ill name, but is a good 
root This is, in some places, known by the name 
of Star root. It has a small round stalk, about nine 
inches or a foot high, scattered round with little 
leaves, resembling corn leaves, and has a white tas- 
selled bloom on the top ; the root is conical, being a 
knob about an inch long, largest at the bottom, and 
appears as if it had rotted off. 

This root is a delicate nice bitter, and of a tonic 
and bracing nature. It is said to be excellent for a 
sore throat, and is one of the ingredients in a for- 
mer celebrated preparation for the choaking quinsy. 
It has been called Maiden's Relief, because when 
used in tea, it relieves from pains and distress 
which are peculiar to the fair sex. It will help 
with dogwood and wild cherry bark to make a very 
pleasant and wholesome bitter when put in spirits. 



No. 21. 

The small Asmart^ 
if dried, makes a tolerable and very wholesome tea. 
It has been used by persons troubled with the gra- 
vel, or otherwise passing their urine in distress, to 
their great relief. 

It is amazing to see how plenty this invaluable 
remedy grows in our country every where, and how 
few know and respect it. A tea made of this herb 
would probably cure a cough or cold in a special 
manner, and will always be quite innocent The 
herb is so common and so well known, that I need 
not describe it I will only add, I have drank it 
myself, and know what I have here written to be true. 

4* 
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I conjecture that the asmart tea would destroy 
and expel worms ; but the thought is new with me. 
I recollect that I once saw some boys catching fish 
in a little pond where they had previously scattered 
asmart, and in a little time they had the fii9h floating 
dead on top of the water. 



No. 22. 

Jchn*B Warty 
is a valuable herb, and should be cultivated in our 
gardens. It is so generally known, that I hardly 
need to describe it. But I will just say — the tops 
of its branches grow full of little yellow flowers, 
and contain its seed in small knobbed pods, not 
much larger than buckwheat grains. It is a native 
of the soil, and grows in all parts of our country. 
(But it should always be noticed, that what I here 
commend, is not that noxious weed which grows 
in old fields, and causes sores and scabs on the hor- 
ses noses that are white.) 

A tea made of this herb, relieves the lungs and 
breast, when respiration is obstructed, especially if 
joined with sage. Ointments and Oils prepared 
with it, are delicate and valuable, and may be ap- 
plied to a fretted skin, a galled groin, a swelled 
face, Ac. See No. 47 & 48. 



No. 23. 

Eye^ateVy 

first prepared by Doctor Elijah Beeder. 

To make 3 gills — take a spoonful heaped up of 

white vitrei, and the same quantity of common 

salt, calcine them together on copper, or a piece of 

earthen, on coals, stirring it with a stick, until it be- 
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comes a grey powder; then put it into a bowl, and 
add to it three gills of rain water. Strain it thro 
paper, or a fine rag two or three double — then add 
two table spoonfuls of white sugar and a lump of 
blue-stone, as big as a large grain of Indian corn, 
and bottle it for use. Three times the quantities 
will make a bottle, or quart. Remember, no iron 
or pewter is to be employed in the process. This eye- 
water will keep good for years, but beware of frost, 
lest you loose your bottle. This eye-water cures 
the western country sore eyes, which are scarcely, 
if ever relieved by the old eye-waters. This eye- 
water I have kept and used these fifteen years, with 
the greatest success, and without a single complaint 
of its doing hurt. 

Throw a drop or two of this eye-water into your 
eye out of a silver teaspoon, and repeat it often, if 
your eyes are bad ; or wet them with your finger, 
and you will find, commonly, that the inflammation 
will soon abate, and the eye will bear it better and 
better; and then you may prolong your times to 
two or three times a-day, but continue to use some 
till your eyes are quite well. This eye-water will 
scarcely affect a well eye at all. It cures old sore 
eyes of drinking people — ^but a gentle purge, and 
sometimes a blister, in highly inflamed cases, have 
been necessary. 



No. 24. 

Dr, Perhint^ last remedy , 
is prepared by taking a small quantity of good vin- 
egar (say two table spoonfuls) and dissolve common 
salt in it as long as it will melt ; then take a table 
spoonful of this mixture, put it into a teacup, and 
add four table spoonsful of boiling water, and as 
soon as it is cool enough, it is to be drank. Or it 

4 
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may be taken gradually ; and respect should always 
be had to the age and strength of the patient. This 
is recommended in obstinate fits of the cholic, dy- 
sentery, and in all cases where pains are occasioned 
by obstructed perspiration. I have given it in ob- 
stinate vomiting, dividing it into three doses, and 
giving it at ten minutes distance, and when thrown 
up, repeating it until it did stay. The whole sur- 
face of the body being cold, became warm, and the 
patient lived, when probability said he must die. 



No. 25. 

The Columbo Root Oxtpnd. 

To prepare — 

When our Miami root (No. 4.) can be had green, 
slice up enough to fill a tin cup ; put it in, and cover 
it with good Vinegar, and stew, and fill up, until the 
root wUl yield its strength to the liquor. Then 
strain and wring it out, and return it to stew : then 
add a teacup of sugar and a gill of spirits: then 
simmer it down to molasses, and bottle it for use. 

The process with the dry, or the imported root, 
will be easy ; and larger quantities may be made by 
proportion. 

This oxymel may be taken hourly for three or 
four hours, a teaspoon full at a time for a grown 
person, in extreme cases, or until ease takes place : 
after that three doses in twenty-four hours is com- 
monly enough. 

In the rise of a fever, it may be given sparingly 
or in small doses, but when a remission or intermis- 
sion takes place, it should be taken more liberally, 
cool water may be drank plentifully, in all cases, a 
few minutes after taking the oxymels. The third 
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will undoubtedly abate, by the oxymel being thus 
taken ; but then, a plentiful drinking of cold water 
will greatly facilitate the cure of a fever. 

Respect should be had to the strength of the pa- 
tient; for excess or indiscression may occasion in- 
direct debility; but a long continuance (at times 
omitting it) will never do hurt, but is always calcu- 
lated to promote health and strength. 

Give it in cases of nausea, diarrhoea, dysentary and 
costiveness. The last will be relieved in two or 
three days without any other medicine. 

It is calculated to brace the system, especially 
the stomach and bowels, acting principally upon the 
nerves : and where this is used, barks and wine may 
be omited. 

Nothing can be better to relieve the sick qualm 
and costiveness of a pregnant woman. 



No. 36. 

Anodyne PillSy 
for the cholic, hysterics, &c. — Take half a- ounce 
of opium and one ounce of asafoetida, rub them in 
a mortar, and moisten them with a few drops of 
spirits, till they form a mass of pills. This may be 
put by in a roll, and made up as they are wanted. 
A pill of a common size should be given as early as 
possible, when a cholic is approaching, and if in one 
hour the symptoms do not subside, repeat the pill 
hourly till ease and drowsiness takes place ; for the 
exact dose can never be known but by this sparing 
hand procedure; but one pill will be a cure nine 
times out of ten. 

The hysterics, and all spasms and cramps, espe- 
cially of the stomach, may be relieved the same way. 
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Children that suck, have often taken this to 
quiet them and cure their belly-ache ; a pill as big 
as the head of a pin is commoidj enough for a child 
six months old. This composition is such as to flux 
the opium, that its killing power seems to be laid 
aside; and a person may safely take four times as 
much opium in this state, as diey might otherwise 
dare to take. 

This pill I have always found to be laxative, and 
slowly operates in that way in the course of 24 hours. 
I have carried these pills with me constantly for 
more than twenty years, and tried them instead of 
laudanum, on almost every occasion. 

A child in my neighborhood was obliged constantly 
to take these pills, twice a-day for six months, and 
increase their size; he throve well upon them, and 
finally they overcame his spasms, belly-ache (and 
otherwise continual crying) and after awhile he 
could do as well without them as any body, and is 
now a stout hardy boy. This child doubUess par- 
took of the affection of his mother, who was dread- 
fully aflrighted before he was bom. 



No. 27. 

Dr, Reeded s chali^>eate, for female weaknesses. 
To prepare — take three quarts of strong vinegar, 
two ounces anvil scales, pounded fine and the dust 
blown out, one pugil of Virginia or Seneca snake 
root, one pugil of mountain ditny or garden ground 
ivy, simmer them together in an iron pot to a pint ; 
then strain the liquor and return it into the pot; 
put into it ten grains of myrrh and ten grains of 
aloes, a pound of sugar and a gill of spirits ; cover 
it close, and simmer it down on coals to thick mo- 
lasses, and put it by for use. 
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A teaspoonful is a dose, night, morning and night ; 
then miss the like times, and take it again ; and so 
continue the course till nature is braced & strength- 
ened. This is a cure for obstructed menses, or 
wasting fluor. See No. 44 how to give it. 

With this medicine many have been relieved: 
the barren have become fruitful; and those des- 
pairing of life, have been restored to health by ta- 
king this. 

The prescriptions No. 25 and No. 44 were devised 
after the pattern of this, for which I am ever in- 
debted to the friendship of Dr. Elijah Boeder, of 
Franklin, on the big Miami. 



No. 28. 
Wame7^8 blood-purging pills. 

To prepare — ^take one pound of ipecac. No. 1, of 
dry roots, or two pounds of green roots, four pounds 
of green horse radish roots, and two inches of blue 
flag root ; put them into a pot and boil them in stale 
cider until you gain the strength of the roots ; then 
strain and wring out the liquor ; boU it down to a 
quart ; then add half an ounce of aloes and half an 
ounce of myrrh, and simmer it down to a mass for 
pills : then put it by for use in a vessel or galley pot. 

This kind of pills, my father used to make and 
keep in my day of living with him, and long before 
I was bom. He used always to sell them at three 
prices. . He used to give them in his cures of old 
ulcers, and sores, frequently two or three times a 
week. Those who took them said they generally 
made them hungry. 

I believe they give the blood a lively circulation. 
I have given them to my patients inoculated with 
the small pox, a few hours before I expected the 
fever, having given nothing before it; the effect 
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was favorable, beyond all expectation; for they 
then had little or no fever at all. 

Three or four pills of common size, b a common 
dose ; it is expected only to be a slow purge, but it 
will sometimes puke a little. Take care to give 
little enough, and you are always safe. 



No. 29. 

Porter'a ointment. 

To prepare — take four pounds of square-stalk 
leaves. No. 8, two pounds of elder leaves, and one 
pound of catnip leaves ; beat them well in a mortar 
and mix them up in fresh butter or good hog's fiat, 
put them in a brass kettle or an earthen pot, and 
heat it or stew it moderately, keeping grease enough 
in it to cover the herbs ; keep it about the fire, and 
simmer it at times for a week ; then wring out the 
ointment, and put it by for use. 

The Cfreen Ointment, or tent salve, is made by ta- 
king of the above ointment and Venice turpentine, 
of each half a pint ; put them in a saucepan or some 
suitable vessel, not iron ; add of blue stone the size 
of two grains of Indian com, and the same quantity 
of verdigrease ; both are to be powdered and stirred 
in : the whole is to be boiled or simmered on the 
fire until it looks like green glass. This tent oint- 
ment cleanses ulcers and old sores to the bottom, 
and keeps out proud flesh or fungus. My father 
used to say it would scrape a bone. The cure may 
always be looked upon as sound, where this is used. 

The first ointment is to be used for fomenting 
benumbed and withered limbs. Such have been 
often restored by it, when many other applications 
had failed. 
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Sores are to be anointed with this first oint- 
ment, around, even when the tent ointment is pat 
in ; and it is very excellent to anoint a woman's 
sore breast 



No. 80. 

TJie Red Lead Sear Cloth Sahe. 

To prepare — take three half pints of Sweet 
Oil, or in case that cannot be had, take the like 
quantity of fresh butter when boiled & skimmed ; 
one pint of Linseed oil: boil them in a skil- 
let, so hot that it will bum a feather ; then add 
one pound of pulverised Eed Lead to be stirred 
gently into it, while hot, (but the oil must be 
somewhat cooled or it will foam and run over) 
until it becomes Uke soft wax. 

This is to be spread on thin leather, and ap- 
plied as a Sear Cloth or Plaster ; which is not 
to be taken off, until it comes off of itself. If 
matter should gather in a sore, it must be let out 
by an awl through the plaster. 

This plaster I have heard was formerly in the 
possession of a German whose name I do not re- 
collect, who lived latterally in Kentucky. He 
performed many astonishing cures with it. I 
saw one of his patients, who had been wounded 
at the Germantown battle, 1777, in the Revolu- 
tionary war; one of his legs had been broken 
and shattered, while he was one of the forlorn 
party sent to tear down the fence and palings 
about Chew's house. He told me that due care 
had been taken in setting the bone, and trying 
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to cure the humours, but all in vain, he had to 
endure grievous sores, every application being 
of little or no avail ; until in about twenty vears, 
he fortunately fell in with this German, who by 
the means of this plaster, cured his leg. It was 
then sound and well, when I had this story from 
his own mouth. 

Since the secret has been disclosed, I know 
families who keep it and use it on all occasions, 
and speak in the most absolute terms in its 
praise. 

Before this disclosure, there were people who 
would have paid twenty dollars for this receipt, 
as willingly as any of you would pay twenty 
doUars for a horse worth an hundred. 

Put this plaster to a fresh wound or cut, it 
keeps all close, and you have no trouble with it 
as a gaping, f reting and running sore. 



No. ai. 

Common Sdhe^ 

May be made by taking Horse balm leaves, 
(No. 13.) Burnet, Mallelet, Spikenard Boot, or 
any two or three of them ; beat them well in a 
mortar, and stew them in tallow and fresh but- 
ter, equal quantities ; and when you get the 
strength of the herbs, strain and ring out the 
grese, and add equal quantities of Kosin and 
Castile Soap, until your salve becomes a right 
consistence. 



Digitized by 



Google 



PRESCRIPTIONS. 51 

No. 32. 

Wild Pursley Ointment^ 

There is in our western country, near our 
creeks, on places overflown in high water, a lit- 
tle wild Evergreen, much resembling Pursley. 
It is one of the Indian medicines for Snake-bites, 
and other poisons; they use it inwardly and 
outwardly ; but when an ointment or salve is 
made of it, I have found it very cool and paci- 
fying to f reting, smarting sores ; it is the oest 
for blistering humours, of any thing I have ever 
tried. I have proved it on sore lips and other 
inveterate smarting sores. 

A little Tar put mto this ointment will add to 
its excellence. 



No. 33. 

A Tent Sahefor FeUons^ 

May be made, by taking equal quantities of 
Brimstone, Bluestone and AUum ; rub them in 
a brass mortar, and when powdered, moisten it 
with spirits, honey and white of an egg, mixed, 
equal quantities ; rub all together fifteen minutes 
with a brass pestle, and make it of a right con- 
sistence. 

The property of this tent salve is to destroy 
fungus or inflamed flesh, by turning it quickly in- 
to matter ; and if followed *up and attended right- 
ly, it will bring out the core, and get to the bot- 
tom of any rising in two or three aays. Cancers 
mav be destroyed and eaten out by it. 

This will answer all the ends of what is call- 
ed caustic, with less anguish. 



Digitized by 



Google 



52 PBESCBIPnONS. 

No. 34. 

The Tooihrdehej to cure hy Sympathy. 

The process — The patient is enjoined not to 
narrate what is done to him, or the Tooth-ache 
will return, (but a repetition will restore the cure.) 

All the fin^r and toe nails are to be trimmed, 
the pieces ofTof each are to be laid on a ra^ or 
paper ; to which also is to be laid a lock of nair 
taken from the head ; then the gum of the tooth 
is to be jN>uged or pierced, to add some blood to 
the nails & hair ; then the whole is to be wraped 
together in the bank of some creek or gulley, at 
a place where no creature crosses. The opera- 
tor may keep the putting away to himself, if he 
pleases. 

Indians they say have queer notions. Hah! 
but I have tried this for perhaps fifteen years, 
on myself and many others, and seldom without 
immediate success. The tooth, it is believed, 
when it becomes easy, will never ache again. — 
If the pain remains, chew root. No. 2, or No. 
16. 

If you are willing to try this, you may rest as- 
sured, it will do you no hurt. 



No. 85. 

The Ea/r-Ache, 
Will often be cured by the application of 
Spikenard Boot. Take the green Spikenard 
Ivoot, beat it and add a little water to moisten 
the root ; then squeeze out the juice and put it 
into a phial ; drop this into the ear, morning and 
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evening, a drop or two at a time, and continue 
it as lon^ as you please. 

This is likely to help a deaf ear, if any thin^ 
will, and is a real Indian cure. The Oil of 
Spikenard, used in like manner, might perhaps 
be better than the above. 



No. 86. 

The Rvn^s EoU, 

Has I know been cured by the Pond Lilley 
Boot; I mean those of a slender stem, a floating 
leaf, shaped like a horse's foot ; often fi^owin^ 
in water eight or ten feet deep ; the Lilley is 
the most delicious, also floating on the water, 
held by a slender flexible stem. The root is 
knotty and oval, like a Calamus root, and as lar^e 
nearly as a chair-post. This root should be 
boiled, beat soft in a mortar, and moisten to a 
poltice with the liquor ; a little of which should 
DO drank morning and evening, and the poltices 
repeated. 

These boils and risings in the glands of the 
neck, called the King's Evil, have oeen also di- 
gested and cured, by api)lications of green Frog- 
spawn, taken out of springs, and applied as a 
poltice. 

I would recommend the root and bark. No. 7 
and No. 14 to finish the cure. 

*6 
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No. 37. 

Cold Waiter Applications^ 
I reckon among the choicest of my discove- 
ries. 

The following I recommend : 
When the accident of a bruise, piercing of 
a nail, a cut, a broken bone, an eye knocked out 
and put in again, Ac. takes place, immerse the 

Sart m cold water as quick as possible, and then 
ip a large soft linen cloth into cold water and 
apply it, and keep out the air. This cloth should 
be kept close ; aid this by dropping cold water 
upon it for fifteen minutes, and continue it close 
for twelve hours. The inflamationby this means 
will be kept back, and the cure by any thing 
else^ will be almost forestalled; and then a 
bruise, a strain or broken bone, will scarcely 
swell at all; and a like application to a bum 
will have a similar effect. In about fifteen mi- 
nutes the first pain wiU be over, and the future 
ease will be steof ast. 

I have tried the foregoing applications of cold 
water, with full demonstrations, for forty years 
past. 



No. 38. 

The Poor MarCs Medicine, 
Boil four ounces of pure Quicksilver in an 
iron pot, with two quarts of water, until half is 
evaporated, and bottle the water for use. 

The same Quicksilver will serve, again and 
again, as often as you want a fresh supply of 
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the water. This medicine is said to be as sim- 
ple in taste, and as safe in using as so much sim- 
ple water, and may be drank as often and as 
much as you please. The virtues are many : it 
may be used externally or internally ; it destroys 
worms, purifies the blood, opens obstructions, 
scours the rfands, cures all impurities of the skin, 
ulcers, scald-head, &c. 

The yellow water in horses, we have often 
cured, by boiling only one ounce of Quicksilver 
in a large pot of water; letting the horse drink a 
gallon at a time, or mixing his feed with the wa- 
ter; continuing the course for about ten days, 
and boiling the Quicksilver again and agam; 
and I have found them cured, of imposthumes, 
following the throat-distemper, by the same 
means. 



No. 39. 

A Sweat of Virginia Snake Root amd Sage Tea^ 
Is one of my old remedies for fevers. 
Take one drachm of Virginia Snake Eoot, and 

make it into a decoction, say half a gill ; let the 

Eatient drink it and cover warm in bed; then 
ave ready a coflfee-pot of weak Sage Tea, say 
three pints ; let the patient begin to drink in ten 
or fifteen minutes, as warm and as much as he 
can, out of the spout, not rising or uncovering. — 
By this drinkinff keep up the sweat for four 
hours ; then cool moderately and take care of all 
exposure and excess for the first twenty-four 
hours. Follow it with No. 9 or 25. 
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This sweat I have often given (after a puke or 
pur^e) in obstinate fevers, such as the nervous, 
the intermittent, the fever and ague, &c. 

I have used this sweat in old second or third 
day a^es, always with success. I have chosen 
to oegin about an hour before the ague, and take 
up the hour of ague in the sweat, m other cases, 
I nave chosen the wellest time, and never omit it 
when pain or sickness attend the rise of a fever. — 
Chips or blocks of wood taken out of a pot of boil- 
ing water, may be wrapped up and put in the 
bed with the patient, to set the sweat agoing. 

This sweat should be repeated again, after two 
or three days, if there is not mani&t signs of re- 
covery. 

Such a sweat has appeared to me, to move off 
the obstructions to a nght circulation, and to take 
away the very offending matter out of the blood. 

Persons very weak, and especially those who 
have pain in any part of the body, or all over them, 
ought to try this. But it should always be fol- 
lowed with bracing medicine, such as the above 
cited or No. 4. Dont omit, even if the patient 
seems fairly well by the sweat 



No. 40. 

To cure the Jaundice. 

1. Give the Emetic No. 1. 

2. Give the Pills No. 41, every night, what the 
stomach can bear. 

3. Make a diet drink of wild Cherry bark, and 
use it constantly till well. 
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4. If the case is obstinate, give one dose of No. 
24, to move the perspiration. 

5. Then save the urine, (say a pint) mix it into a 
cake with rye meal, and bum it slowly behind 
the back log twice or three times, (per sympa- 
thy.) 

6. Give Chalybeate Oxmel, (No. 44.) 

Doctor Hole relates, that he was cured of an 
obstinate habit of the Jaundice, into which he had 
several times relapsed, and which he had proved 
on others for twenty years, with the most nappy 
success. The process is as follows : 

1. Put wild Cherry bark into stale cider, (say 
a double handful to two quarts.) 

2. Take the scale that forms on an old chim- 
nejr back- wall, or on an old iron tramel, (scrape 
off a good handful) and make a decoction. — 
Drink turn about of each of these, five or six times 
a dajr, as much as the stomach can take, and fol- 
low it up till the cure is perfected, rrobably 
there is a good portion of Oxigen in the scale 
that is generated oy smoke. See note. No. 44. 

You can have choice, and if one thing wont do, 
try the other. 



No. 41. 

puis for the Ja/undice. 
Take three ounces of China Rhubarb, pow- 
dered (No. 6) one drachm of Myrrh, and one 
drachm of AUoes, rub them fine, and put altoge- 
ther, and moisten it with spirits to form a mass 
of rills. They must be made up soon, or they 
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beoome hard. I choose always to keep some of 
this preparation by me in a roll ; I can then put 
some of it into a phial of spirits, so that a tea 
spoonful will be a dose. This roll will make 
excellent bitters, will be an antidote against 
Dysentery, excess of Bile, the Jaundice, &c. 

A little matter of these pills, will answer to 
relieve oostiveness; they answer best, gently or 
gradually taken ; they will then stren^lien the 
system. In this they will be good in Diarrhoea 
or fluxes, but are not equal to No. 25. 



No. 42. 

An Antidote far Epidemic Diseases. 

Prepare you a few Brimstone matches, and a 
bottle naif full of spirits ; light a match and thrust 
it into the mouth of the bottle, so as to fill the 
empty part with smoke. When the match is ta- 
ken out, put your thumb on the mouth, and shake 
the spirits, to incorporate the smoke what they 
can. Do thus with several matches. 

This I had from a very old man, when I was 
but a little boy. I remember he said, a dram of 
this rum will teep you from catching the Small- 
Pox or Meazles; yes, if you will drmk a dram 
of this in the morning, you may go safely where 
the plague is all day. But 1 rather suppose it 
had oetter be taken morning, noon and night. — 
I tried it myself before I had the Small-rox. — 
See Antidote, No. 6. 
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No. 43. 

HuTorCB Ou/refor the Dropsy. 

Take Bitter Sweet Eoot, White Eoots of El- 
der, Horse Badish Roots, of each a large hand- 
ful, steep them in one gallon of Cider. Take a 
tea cup full in the morning, and always before 
meal tmies through the day. 

In a very weak case, a jelly of calPs-feet is to 
be eaten cold, with vinegar. If the stomach re- 
jects food, a little Elixer of Vitriol made into 
punch, may be allowed. Diet is not to be high 
seasoned, but anv kind to be liberally used, that 
the stomach will take. This medicme may be 
prepared with Vinegar, or even with water wnere 
cider can not be had. This receipt came to me 
well attested ; by it was performed several sin- 
gular cures, after patients were given over by 
physicians for lost. 

A sinfi^le instance experienced but in one trial, 
from a child of my own I wish to relate. 

My youngest daughter, when about two years 
old, lost her appetite, became uncommonly dis- 
posed to sleep, ner sprightliness turned to stu- 
pidity, and in a few days she became bloated and 
apparently filled with water or dropsical swell- 
ing in her whole frame ; and as I could not con- 
ceive how I could administer any means of relief 
to her by any thing I could give her internally, 
I studied to endeavour it by an external applica- 
tion. 

I took Horse Eadish and Spiknard Root, (^two 
diureticks) equal quantities, pounded them in a 
mortar, green, and applied them by way of pol- 
tice to the bottoms oi her feet. Tne wished for 
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effect, a plentiful emission of urine took place, 
& clearea the dropsy in about forty-eight hours. 
I ra,ve her a few doses of Linseed Oil, agreeably 
to^o. 55, and she soon became well ana hearty. 
But try the following (No. 44) for the Drop- 
sy. 



No. 44. 

Chal/yheate (koymel. 
Take two ounces of Columbo Eoot,* one 
drachm of Virginia Snake Eoot, twenty ten- 
penny Nails, and one quart of good Vinegar, put 
them together in an iron pot ; simmer it a little 
over fire ; then let it stand rorty-eight hours ; then 
boil it down to a pint; strain and wring out the 
liquor, and return it into the pot; then add one 

Sound of sufi;ar and a gill of spirits ; simmer it 
own on coals to the consistence of molasses, and 
bottle it up for use. 

The common dose for a grown person may be 
a tea-spoonful, morning, noon and night, when 
the stomach is empty, about ten minutes before 
meals; but beffin with less, and increase the 
dose, as you fina the stomach can bear it. 

The intention of this medicine is to recruit the 
blood, and strengthen the system. It may be 
taken a week, and then miss a week ; and then 
take it again; and so at intervals renew the 



* The Oolumbo Root, if left in whole pieces, may 
afterwards be strung and dried, it will then be good to 
chew, or to be used instead of barks. 
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course, more or less, until the patient is quite 
well and strong. 

In consumptive cases the person should drink 
CTOund ivy or agrimoney tea, for two or three 
days at a time, and then miss as long, and then 
resume it again. The latter of these herbs is 
preferred for bracing and giving strength, but 
the former is conceived to touch the disorders of 
the liver. 

This medicine will be found a superior reme- 
dy for worms, as those vermin cannot live with 
the iron. It is most excellent for the weakness- 
es of women, either under suppressions, or p 
excess of the fluor of either kind. But when it 
takes place, the doses should be omitted until it 
subsides. It may be given to finish the cure of 
fevers in general. It merits a trial in all reduced 
and low cases of the blood, such as consump- 
tion, dropsy, asthma, jaundice, derangement, &c. 
to recruit the oxygen,* or iron property in the 
blood ; a deficiency of which, as I conceive, is 
the radical cause of these diseases. 

Healthy persons have a right proportion of 
oxyffen ; but an excess or deficiency may either 
of them be the occasion of disease. The excess 



* Take notice— There is a certain part of our bodily 
substance that I call oxygen, or iron ; this is the basis 
of strength. There is abundantly more oxygen in the 
blood than in any part of us. When blood is taken in a 
vessel and stands to be cold— 1. There is the clods, or 
viscid, tenacious part, called the grume: 2. The thin 
and watery part, called the serum. It is said there is 
much more iron in the serum than in the grume. 
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of oxy^n^ is not so much to be feared, and 
occurs out seldom; but deficiency of oxygen 
happens very often, and I expect always in con- 
sumption, cfropsy, jaundice and palsy; but I 
leave it to future observation more accurately to 
determine this. I have however observed, that 
blacksmiths, or those working in iron, seldom if 
ever have the consumption or dropsy. 

A late patient of mine, who had been a year 
or two in a state of melancholy, told me that the 
electrical machine had been tried on her, but the 
same charge that would shock other people hard, 
had little or no effect on her. I leave it to those 
who have opportunity to observe, whether the 
electrical shock will not be the same in the cases 
of consumption, dropsy and jaundice ; and whe- 
ther it does not announce a deficiency of oxygen. 

But the great question with me is how to re- 
store the oxygen in a consumptive person ; iron 
or a preparation of it being my alternative. Two 
things 1 fear — 1. An increase of the pulmonary, 
or pain in the breast ; 2. Bleeding at the lungs. 
My prescription No. 44, 1 conceive will not ex- 
pose the patient either as to pulmonary or bleed- 
ing at the lungs; but will gently increase the 
oxygen^ and innocently prepare ^ood blood : the 
issue will be a recovery to good health, if such a 
thing be possible. 



* I have noticed that blacksmiths are very subject to 
rheumatic pains : the cause, I conceive, is an excess of 
oxygen : and this may most generally exist with, and be 
the root of the diathesis of plethora and irritation. The 
remedy most probably wiU be No. 89 and 72. 
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My children and friends — ^af ter you look over 
this, when you see a person with a white face, 
male or female, you will be ready to say " That 
person wants Father SmitKs cholybeate oxymd^^ 
No. 44. 



No. 46. 

Dr. TiffirCs prescription for dercmgementy or 



mama. 



Get gum myrrh, asafoetida, aloes and castor, 
of each a quarter of an ounce, opium and cam- 

{)hor one drachm each ; powder them separate- 
y, and mix them all together with oil of amber 
sufficient to make them up into pills the size of 
garden peas. Get at the same time two ounces 
of Peruvian bark, red or yellow, and half an 
ounce of rust of steel ; mix them well together 
into a powder. Give two of the above pills 
morning, noon and night; give also a teaspoonful 
heaped up of the powder every day, an hour be- 
fore breakfast and dinner, which is twice a day. 
The diet may be any thing that the patient likes 
best, and which will oest agree with the stomach. 
This prescription I was honored with by Dr. 
Edward Tiffin, late governor of the state of Ohio. 
I used it for my daughter, Nancy John, who had 
been four months in a state of alarming; mania, 
or derangement; when she had taken it about 
two weeks, she suddenly came to her reason; 
and after using agrimoney tea a few weeks, be- 
came very stout and healthy. 
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The Doctor, in his letter to me, states, her 
diathesis "I take to be great debility, and (to 
use a common expression) the nervous system 
unstrung." 

I thidk to apply in such a case No. 44 and 
26, also No. 9, wul likely prove a cure. 



No. 46. 

Syrup for the Dysentery. 

I have for a long time, perhaps 30 years, pre- 
scribed in the following manner, and it has near- 
ly always been used with success: Take a 
handful of garden rhubarb, or patience, or horse 
dock roots, or any one of these, and shred them 
up green or dry. Also, a handful of persimmon 
or wild cherry bark (either will do) put the root 
and the bark together into a quart mug or pitcher 
that will bear the fire, and put in with them four 
tablespoonfuls of sugar, and fill up the quart 
with boiling water ; set it on the coals until it is 
drawn like tea. The patient is then to begin to 
take it, a tablespoonful at a time (if a grown per- 
son) every fifteen minutes, until ease begins to 
take place in the bowels; then not so often, and 
so by degrees break off; yet take some until 
goodhealtn tsdces place. 

This syrup should be boiled every day, and a 
little spirits put into it to keep it from getting 
sour; and may be filled up and sweetened to 
the taste, or renewed as there is occasion. 

Give at the same time a flour coffee (wheat or 
rye meal fried brown) boil it with milk and su- 
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gar in it, to fill up the belly and promote sweat 
by a plentiful drinking of it not or cold : this will 
greatly assist the cure. 

By this course the faeces, or lumps in the illium 
CTts (which occasion the dysentery) will be gra- 
duallv dissolved, and the cure be permanent; 
but the first effect or sympton of cure, is ease in 
the belly. See No. 2o, 9, and 41. This syrup 
may be given in any diarrhoea or flux. 



No. 47. 

The Growp^ or Bold HiveSy 
that so alarmingly choak children to death, beinfi" 
a swelling or stoppage of the lungs, I have curea 
by the following syrup for 12 years past: the 
success has been truly sin^ar; it is a discove- 
ry of my own, by mere accident. 

Take a handful of John's wort. No. 22, and a 
handful of sage, and sugar sufficient; make 
them into a syrup, in the manner directed in the 
foregoing number. The dose for a child six 
months old, should be only a teaspoonful; but 
to one six years old, a tablespoonful. The times 
and continuance may also be Uke No. 46. See 
No. 18. 



No. 48. 

Syrup for the Quiney^ caia/rrh^ and ulcerated 

sore throat. 

To prepare — Take one ounce of squaw root 

dried, or a like quantity of green. No. 17, half 
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as mach bluebenr root, No. 16; boil the roots 
in three quarts ox water to less than one, add 
alom and honey to make it rough and palatable. 
Gargle the throat,, ife swallow some pretty often. 
Keport is, that a noted root doctor of Jersey, 
near Elizabethtown, made use of this with the 
^eatest success. I had it from Dr. Hole, who 
highly recommended it ; but as these complaints 
scarce ever have prevailed where I have lived, I 
have never put it to the trial. A- tea made of the 
root No. Id, will probably be a relief and cure 
in the most of such cases. 



No. 49. 

For the Ccmker. 

The canker is a hot humor which has its seat 
in the stomach ; shows itself in whitish sore spots 
on the ton^e, palate, and inside of the mouth 
and lips, that will sometimes eat and consume 
away the palate. It is generally attended with 
fever and great thirst, uneasiness and distress. 
Ohildren have been mostly the subjects of it, but 
sometimes it goes thro' the whole family ; and 
to small children it has sometimes proved very 
mortal 

A Mr. Huston, from whom I obtained the re- 
ceipt, cured it easily and certainly, if applied to 
in time. EUs prescription is as follows: lignum 
vitad chips or dust, olack snake root. No. 10, 
squaw root. No. 17, Virginia or Seneca snake 
root, black haw bark, John's wort, No. 22, beech 
drops, of each a tablespoonful powdered : of blue 
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flag root, a«nd blood or pnccoon root, each a tea- 
spoonful, if powdered", these put together are 
to be made into a syrup (say 3 half Dints) in like 
manner as No. 46, ana given like No. 47. The 
dose for a child is a teaspoonful every 10 minutes 
for the first hour ; a taolespoonful for a grown 
person; then lengthen more and more between 
times of taking of it. If the belly is bound, 
clystering, castor oil, or some other gentle, easy 
purge ouffht to be ffiven : sweet fern, blue whor- 
tlel^rry bushes and healall,* or some of them, 
are to be used as a tea. The syrup should be 

S'ven warm, especially at first; and heated, 
led up, or renewed, till its end is answered. 
I have known cures by this medicine when the 
tongue had become black, and the blotches were 
spreading, eating sores. Milk diet is to be 
avoided, and all salt and dried meat ; any other 
food may be freely taken. This disease is sel- 
dom found in soutnem climates. Try for it No. 
14 in tea, and No. 48, but more particularly No. 
16 in tea. 



No. 50. 

Pain in the Breast^ 
is often occasioned by an acid, or sour state of the 
stomach, or if you please, the stomach having too 
much rennet. 

Make the following drink: chip green horse 
radish roots, as much as will lie m a half pint 

* The healall is a wild herb, bearing a whitish 
blossom, resembling red clover. 
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tumbler, and put them in a quart bottle; then 
take vinegar, and if strong, mix it half water, 
sweeten tnis with sugar pretty sweet, and fill up 
your bottle with it. Take this drink three 
times a day, about 10 minutes before meals ; the 
dose a spoonful or two, or a wine glassful, as the 
stomach will bear it. This course will generally 
help the digestion; the want of whicn is fre- 

Juently the occasion of the pain in the stomach, 
tut sweet tea or coffee must sometimes be avoid- 
ed, with every thing else that would turn to vin- 
egar quickly. But when there is a burning at 
the stomach, which frequently happens by drink- 
ing drams, grojg, punch, wine, &c. tnese are to be 
forborne or leU off, as it mav be presumed that 
they are the occasion. My No. 2d will often be 
a temporary cure, and ought to be tried, especi- 
ally if there is flatulence or colic symptoms; yea. 
this pain is frequently only wind pent up, and 
the beginning of a colic. 

Pain in the stomach is a common attendant in 
a consumption, together with pain in the side and 
shoulder; then both the above may be mode- 
rately tried : but No. 44 will be most likely to 
effect the cure. 



No. 51. 

Persons sttmned with thunder ^ drowned^ sVramr 
gledy or the breath sudderiiy lost or struck out 
of them by any a^cidenty such as damp in a 
well <&c. may often he restored hy the foUow- 
ing process: 
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Let a person of good strong lungs apply his 
mouth to the sufferer's, holding at the same time 
his nostrils close, and blow his l)reath (as we say) 
as hard as he can into the sufferer's lungs; he 
must then leave him to expire while he gets his 
own breath, and then repeat the effort as soon 
and as often as he can, perhaps a hundred times, 
if self respiration does not take place sooner. A 
reed or pipe like a weaver's quill may be made 
use of for the purpose, and sometimes a pair of 
hand bellows have been used; but I would pre- 
fer the breath, as most likely to keep the lungs 
and blood warm. 

For drowned persons, cloths dipt in hot water 
ought to be laid on the breast as warm as a living 
person could bear, and a blanket dipt in like 
manner ought to be wrapt around the naked body, 
and the hands and arms, feet and legs should oe 
rubbed with hot wet cloths; this warming and 
rubbing is prescribed in order to keep the olood 
from coagulating. Drowned persons, I think, 
should not be rolled upon a barrel, but only be 
laid with their heads down, so that the water 
in them may run out, and no violence done them; 
but the blowing should be begun and kept on as 
soon as possible. 

In a treatise that I have read respecting the 
recovery of drowned persons, it is stated (if I 
mistake not) that they nave been recovered who 
have been under the water five or six hours. 

I once happened to be present at the town of 
Washington, Georgia, when a person was struck 
dead (as we say) with thunder; and I witnessed 
the before described process, as it relates to blow- 
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ing the breath, and beheld the recovery of the 
Derson. This happened on a court day, about 
oO years ago; many as well as myself saw the 
melancholy, but afterwards joyous scene. I as- 
sisted shortly after the shock, in opening a vein 
in the young woman's arm: but there was no 
sprint or motion in the blood. The whole pro- 
cess that proved her recovery was ordered by 
Mr. Jer. W alker. 



No. 52. 

Stopping of Bloody cmd of Hemorrhages^ 
are of ereat importance to be known. If you 
should be wounded, so as to wish to stop the 
blood: 1. Close the wound as well as vou can, 
and put to it a large cloth wet with cold water, 
and drip on a little cold water for 16 minutes, 
keeping it as close as possible for twelve hours; 
sometimes it will be best to take a few stitches 
to close the orifice. But apply No. 37 in pre- 
ference to every thing, if you can ; and then the 
plaster. No. 30. Or 2. Take vinegar and dis- 
olve alum in it as much as is suitable, then scrape 
the soot from the bottom of a dinner pot, and 
moisten it with the alum and vinegar, so as to 
make a small poultice, and apply that ; or if you 
can get it, take the powder or the leaves of lamb's 

Quarter, and apply closely : this well known 
erb has been proven to be first rate for stopping 
blood. Or 3. Boil a strong decoction oi the 
bark of the pignut hicorv, this is the Indian styp- 
tic, and probably as good as any thing. 
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In hemorrhages, or discharges of blood from 
the womb or bowels — take a little vinegar pre- 
pared with alum as above, give a teaspoonful 
every 10 minutes, or as much and as often as the 
stomach will take. At the same time, if the case 
is urgent, apply cloths wet with vinegar prepared 
with alum as above, or in cold water, put them 
cold on the belly, and repeat them as occasion 
requires. But sometimes it is needful to take a 
little blood from the arm, as that will turn the 
circulation ; then probably the above ap- 
plications will take the desired eflfect. Alum 
dissolved in water, or alum whey, taken as much 
as the stomach can bear, until the hemorrhage 
ceases, are proper in extreme cases. But drink 
agrimoney tea, if you can get it, for two or three 
days, as stated in No. 9: and if the unhappv 
sufferer is much exhausted, to restore strength 
and good blood, try No. 44. 



No. 53. 

Bleedmg at the Nose 

is sometimes to be a little indulged, as they sa^ 
it prevents the headache; but generally it is 
from debility, and shows a weak state of the 
system, therefore the sooner it can be prevented 
the better. In order to which, observe the fol- 
lowing directions : 

1. Slow your nose pretty smartly two or three 
times, and then bear against it where the blood 
issues, if you can, witn your thumb, and hold 
it close a few minutes. 2. If this fails, dissolve 
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alum in good vine^, as in No. 52, dip a little 
lint or fine rag in it, and put it into the nostril. 
3. But sometimes a habit of bleeding at the nose 
frequently and every day takes place, and the 
blood becomes very vapid, so that it will hardly 
stain a cloth. When such a habit takes place, 
the only effectual remedy that I have ever found 
is to learn the person to smoke tobacco. This I 
have had to try for myself, or be exposed to 
bleed to death at the nose : but smoking a little 
every day has always overcome this habit, as 
far as my knowledge extends. 



No. 64. 

Bleeding at the Lungs 
I believe, may always be considered as one of 
the expressions of great debility. What I shall 
say about it, take as follows : 

1. Try about a teaspoonful of fine salt, which 
you may lick up by itself out of your hand ; do 
this every day, or oftener, if the complaint is ur- 
gent. 2. The most likely thing that now strikes 
my mind, to be a radical cure, is to make use of 
agrimoney tea, the root as well as the tops; use 
it cold about three days at a time, and then miss 
three days, and so use it as a diet drink in some 
form. See No. 9. 

You will wonder, perhaps, why I am always 
commending No. 9 for every tidng: but as a 
reason I wul state the following fact, which I 
personally know to be the truth : 
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An old man of my acquaintance, after a spell 
of the gravel, which nearly took his life, was 
for several months unable to retain his urine, 
but it dript from him continually. He was at 
lenffth advised by Dr. George Foulk, a German, 
to drink affrimoney tea : this tea being the only 
medicine ne used, he became a well man in a 
few days, being as free from this complaint as in 
his youth, and he was then above eighty years 
of age. 



No. 65. 

lAnseed OUy 
for children supposed to be troubled with worms, 
has been generally my medicine. In raisinff my 
own f amiFy I have scarcely ever given any tning 
else. Let'it be taken as follows : 

Give a teaspoonful of linseed oil, put with as 
much sugar or molasses, morning, night and 
morning; that is, three times, then miss three, 
then give it again, and so repeat it until the child 
has taken it nine times. This is a dose for a 
child two or three years old, and respect should 
always be had to the ace and strength of the pa- 
tient. But see No. 44 for worms, and No. 21. 



No. 56. 

Preserving the teeth, and curmg an odious taste 
in the mouth, mwy always, I presv/me, he ef- 
fected by this little simple process : 

7 
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Only wash and rinse your month every mom 
ingin your own urine. 

Hezekiah Smith, D. D., deceased, late of Ha- 
verhill, Massachusetts, had his teeth all entire 
when he was above sixty years old. He told 
me the only means he had used, is what I have 
above advised, which he had followed from the 
days of his youth. 

Kelief from the ill taste I have proved, and I 
do not think the remedy worse thsui the disease. 
Those who know this in their youth, and will 
not try it, who can pity them when they groan 
with the tooth-ache ! 



No. 57. 
The cure of venomous Bites cmd Sti/ngs^ 
ought to be known, if possible, bv every body; 
for a little delay will often render the bite or 
sting dreadful, and' sometimes incurable. How 
important must it be to be able to cure the bite or 
sting of serpents and spiders, especially the black 
spider with a red spot on his back, called the 
tarantula, so common and dreadful in southern 
climates, hornets, wasps, bees, ifec. 

To cure any of these, you may only wet a 
thimbleful of mdigo with good vinegar, to make 
it into mud, and apply it to the bite or sting. If 
done soon, the danger will immediately be over ; 
and it is stated to me, that the place will not 
swell at all. 

The above is a discovery lately made in Sus- 
sex county, New-Jersey, where the snake called 



Digitized by 



Google 



PRESCRIPTIONS. 75 

the pilot, or copper-head, was so common and bit 
80 many, that the mowers would scarcely venture 
into the meadows, until this discovery wajs made. 
They then kept some of the indigo mud by them, 
and found that they could cure themselves at 
once by this simple application. 

But see Nos. lO, 11, & 17, and you may also 
remember that honey, sweet oil and hog's lard 
are severallv good to take inwardly and out- 
wardly, botn for bites and stings. That man 
who received the sting of a bee on the tip of his 
nose,* and died in a few hours, miffht likely have 
been saved by any of these, had the application 
been made in due time. 



No. 58. 

The Thrush 
is a sore mouth common to young children, be- 
ginning in little white scruffy blisters. Its cure 
may be attempted, 1. By the white elm bark 
(that is, the rough, not the slippery) make of 
the bark a strong tea, wash and gargle the mouth 
and let the childoften swallow some, if it is only 
a teaspoonful at a time; this commonly brings 
oflf the scruff in a day or two, and does not ter- 
rify at all. Or 2. Make a syrup by dissolving 
loaf suffar in three or four tablespoonf uls of wa- 
ter, and add borax (the size of a grain of Indian 
com) made fine; give the child a teaspoonful 
every 2 or 3 hours, until you find it is mending ; 
then not so often, and by degrees omit it. 

* The case was related in a late newspaper. 
6 



Digitized by 



Google 



76 PRESCRIPTIONS. 

No. 59. 

Solution of Corroavoe Sublimate^ 

for the yavrs and venereal disease, may be pre- 
pared and applied, by taking, 1. Ten ^^rains of 
corrosive sublimate, to a pint of good spirits. 2. 
one drachm of gum guiacum, to sweat 3. One 
drachm rhubarb, to render it purgative. 

Scorbutic and venereal diseases are cured by 
taking a spoonful of the above, morning and 
evening: orinking sarsaparilla tea plentifully, 
our bitter-sweet root, or uttle parilla, is quite as 
good, and I presume my No. y may be found a 
CTcat deal better. The course about 10, 12 or 14 
days, as the case may require. 

Caution — This course ought always to be ma- 
naged by a person of toleraole medical skill, for 
edge-tools may be dangerous in aukward hands. 

rain in the breast or bowels, or excessive lax, 
or salivation occasioned by the above, are reme- 
died by takinfi" brimstone; a large teaspoonful of 
the flour of smphur mixed in honev or molasses, 
per dose. This is to be repeated daily until the 
complaint subsides, and the solution omitted. — 
But see No. 2. 

With this course of the solution I once saved a 
man, nearly covered all over with ring- worms ; 
other small applications having failed. 



No. 60. 

Solution for Tetters cmd Ring-worms. 
To prepare — ^take five grains corrosive subli- 
mate, put to two tablespoonfuls of spirits in a 
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phial, and if found too biting, add more spirits. 
The tetter or ring- worm only need be touched 
with a feather dipt in this, two or three times 
daily. Warts, pared a little, may be touched 
in the same manner ; continue to touch them tiU 
they are dead. 



No. 6L 

TetterSy or obstinate hreahmg-out 
a-kin to them, on the hands, feet or anjr where 
else, I think may be cured by the following pre- 
paration : take a half pint of brandy (peacn I 
prefer) put it in a skillet with half a gill of tar, 
neat and stir them together, and stir m a large 
teaspoonful of potash ; then bottle it for use. 
This need only be put on with a feather pretty 
plentifully for a few times, say every day for 4 
or 5 days. My ideas are tnat some small inha- 
bitants nave tneir cities and plantations in these 
regions, but this anointing will overcome these 
AnaMms as effectually as the people of the old 
world were overcome by the flood. You may 
try this for the itch, and "^or wens and cancers. 



No. 62. 

Old Dr. WiM mre for Wens. 
1. The patient must wash the wen morning 
and evening in his own urine, and once a-day he 
must grease it with grease broiled out of a wood- 
en potlid, such as in old times they used on their 

7* 
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dinner pots ; probably the marrow out of an old 
bakened hoff^ jaw would do as well. This is 
expected to break the wen in about two or three 
weeks, without pain; the contents being turned 
into pure pus or matter, will be discharged, and 
then the place may be cured up like any other 
sore, and will never rise again. 2. Should the 
above fail to break the wen, a hubbed toad may 
be just knocked in the head, and laid upon it ; 
this, it is said, will surely break it. I tnink it 
ought to be two or three times repeated. 

This account I received from Dr. Daniel 
Hunt, of North Carolina, above 30 years ago; 
he told me he had made several trials of it, and 
always succeeded ; one he told me of, was as 
big as a two quart bottle, and hung down by a 
neck. I have made two small trials with suc- 
cess, which are all that I have had opportunity 
to attend to. 



No. 63. 

Ccmcers have been ctcred by the common SnaiU 
They are to be dissolved in salt, on a pewter 
plate set on coals, and the slime or ointment ap- 
plied by way of tent. In one instance, I was 
told, only the naked snail was laid to the cancer, 
and dried fast, and in a few days the cancer and 
its roots all came off together. This is a late 
discovery, but came to me well attested. Try 
muscles or clams out of the creek, if snails can- 
not be had. Cancers have also been cured by 
the following preparation : Take a handful of 
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comfrey root scraped, fry it in half a pound of 
hog's lard, until it is crisp, then strain and wring 
out the grease; then add a tablespoonful of gun- 
powder pulverized, and a quarter of an ounce of 
red precipitate, rubbed together ; then stir in and 
stew the whole to make an ointment. Put a 
fresh plaster of this on the cancer, morning and 
night, until the roots come out, or are killed : if 
it occasions much pain, there is too much preci- 
pitate in it. From Dr. Chn. Coffman. 



No. 64. 

The Ta(pe Worm 
has been expelled by taking alum, as follows : 

Take pulverised alum, as much as will lie on 
the eiffhth of a dollar, mix it with a teaspoonf ul 
of mcuasses or honey, and let the patient take it 
in the morning, fasting ; increase the dose a lit- 
tle every morning, and take it three mornings 
and miss three, until he has taken it nine morn- 
ings. This course, it is supposed, will destroy 
the whole breed of the tape worm in a person ; 
and no one need be afraid of alum : at the same 
time let the patient drink a tea of the herbs No. 
9, 12 or 21. Look at Buchanan's Family Phy- 
sician for the symptoms. 



No. 66. 

Ointment for Bttms. 
To prepare — take six pounds of the leaves of 
squaw root, No. 17, or as much or as little as 
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you please, beat them well in a mortar, then mix 
up these pomided leaves with fresh butter (say 
three pound) then wrap it up in rolls, about a 
handml in each, and lay them on a dish or board, 
and set it by in vour oellar until it is covered ana 
filled with mould (say two weeks) then mash it 
up again in fresh butter, and stew it gently an 
hour or two on coals, having grease enough to 
cover the herbs ; then strain and wring out and 
put by your ointment for use. 

If this ointment can be applied to a bum or 
scald, before it blisters, it will prevent its blister- 
ing at all ; when a burn is raw, and exposed to 
smart, it will terrify a little when first applied ; 
but if you melt your ointment and apply it eently 
and frequently with a feather, it wul terrirjr less 
and less, until the smarting will be overcome 
by it, and you may expect the cure to be soon 
completed. 

The green ointment. No. 29, may be applied 
in like manner, and will have the like effect. 
See also No. 7 and No. 14. 

An account of this ointment for bums I ob- 
tained from Dr. Peter Evans, of Montgomery. 
Pennsylvania, about 35 years ago. He used 
always to keep it, and spoke in the most absolute 
terms in its commendation. 

The following advice may be useful to some, 
respecting bums : 

1 have been told, that in glass houses is kept 
and used, a preparation of lime and linseed ou : 
nnslacked or fresh lime is mixed in a vessel with 
water and stirred up, and when it settles, the 
water being poured off, they then pour off the 
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pure whitewash, leaving the grounds or gritty 
part behind ; this Ume batter is then mixea with 
linseed oil, put in a bottle and kept in readiness. 
If they get burnt, who work at tne glass, which 
often iiappens, they take a patch large enough 
to cover the affected olace, and make a plaster 
by spreading it with tnis preparation, put it on, 
and go on with their business ; this plaster ^ m 
common, being an immediate cure. If this is 
true, it may be of great use to be more g^i^^^JUy 
known. IBM 

Note, — Whatever is a cure] for^ajjbum,^ will 
also be a cure for a frost bite, or sore occasioned 
by frost. 



No. 66. 

Pepper, for preventing the Fe'ver amd Ague. 

If rightly taken, I suppose, pepper will com- 
monly prevent all persons and families from ta- 
king the fever and ague, and perhaps most other 
bilious disorders. 

At a season when you expect yourself exposed 
to the ague, keep fine black pepper by you ; take 
about as much as will lie on the eighth of a dol- 
lar, and lick it up by itself if you please, or mix 
it in a teaspoonful of molasses or a little water, 
and swallow it. Do this every morning for 
about four mornings, before you go out, and then 
you may miss a week, and then take it again, and 
so go on, more or less, until the sickly season is 
over. The story connected with this process is 
as follows : 
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A certain man inadvertently rented a good 
farm, lying in the bend of a river, but was much 
alarmed when he heard that the ague always 
had heavilv afliicted every family who had lived 
upon the place ; but meeting with a certain phy- 
sician, he received from him the before stated 
advice ; this advice he and his family took, and 
found that they could escape the ague there, on 
that farm, as well as any wnere. 



No. 67. 

For the Asthma, 
Take sena, pulverised; sulphur, and sperma- 
ceti, of each one ounce, two ounces cream of 
tartar, half an ounce anniseed, pulverised; rub 
them together in a mortar: take a teaspoonful in 
molasses, going to bed, two or three nights at a 
time, I have found enough for to relieve me. It 
is a moderate purge, and a little debilitating. 
See No. 44. 



No. 68. 

Ointraent for the Itch, 
To prepare — ^take sulphur or fine brimstone, 
salt, blacK pepper, pulverised ; gunpowder or 
salt petre, and tar, of each a tablespoonf ul ; put 
them in a mortar, and add fresh butter or lat, 
enough to make it into an ointment, and rub or 
mix it well together. Apply this about the 
joints, hands, wrists and hams, every night for 
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a week ; wear the same clothes for a week. This 
quantity will be enough for ten persons, never 
fails curing the itch, or does any hurt. 

Precipitate Ointment. 

To prepare— take three quarters of an ounce 
of red precipitate, three ounces of Venice tur- 
pentine, and half a pound of fresh butter ; rub 
the precipitate in some of the turpentine and but- 
ter m a marble or brass mortar (not iron) or an 
earthen bowl, and then add the remainder of the 
turpentine and butter, and stir it a^ain ; then add 
nine spoonfuls of water, one at a time, stirring a 
little between every one, until all is well mixed. 

This ointment is to be applied like the fore- 
going, only not so liberally, for the itch. It will 
also be good for any hot, itching humor. But 
care must always be taken not to expose your- 
self much in cold water, to wash in, or drink it, 
lest it brinff a worse evil than it cures. If you 
get pains alter using this ointment, by being ex- 
posed, take brimstone (say a teaspoonful) and 
drink sage tea till you sweat ; do this for two or 
three nights. 



No. 69. 

A dislocated Shovlder 
may be replaced by the following process: — 
1. Tie the body fast to a post with a sheet, or 
something, to keep it from giving way when the 
extension is made. 2. Let a strong person be 
provided to grasp the arm, and be directed to pull 
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it in an even direction, from the body ; he is to 
be instructed, at a signal to be given by the ope- 
rator, that the arm must be moved forwards and 
a little down, so that the elbow will be moved 
about ten inches, a little briskly. 3. The ope- 
rator must put his hands, one under the hollow 
of the arm, about where the knob or end of the 
bone is, and the other hand on the top of the 
shoulder, and when the extension is sufficiently 
made (which in common does not take verv hard 
puUing) he is then to give the signal for the mo- 
tion before directed, and at the same instant bear 
the knob end of the bone into its socket 

This commonly is not a hard operation, but it 
is important to know how rightly to go about it. 
If possible, when the shoulder is first dislocated, 
apply No. 37, and replace it as soon as you can ; 
but if this has been neglected six hours, it is best 
to bathe the shoulder with hot vinegar, which 
may be repeated twice a day for three or four 
days ; afterwards cold vinegar will be best, and 
lastly, if the shoulder remains weak, try No. 37 
for a few days, beginning in the morning, and 
continuing the cloths for naif an hour : but the 
whole of this vinec^ar, &c. may be omitted, if the 
first application, No. 37, be applied in time. 

Follow it then with the plaster No. 30. 



No. 70. 

For a broken Bone. 
When a bone is broken, let it be leg, arm or 
any other limb, the process may be much like 
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that of the dislocated shoulder, and I think no 
material diflFerence is necessary in the applica- 
tions. The main thing is, at the time of the ex- 
tension, try to get the broken-oflf ends of the 
bone together as well as you can, and have the 
bone stmght in its natural position. Then if 
you have used No. 37 in time, you may imme- 
diately apply the plaster No. 30; then have 
ready a splinter work fixed between cloths and 
quilted, so as to wrap round and fasten with a 
lace or running string thro' holes, that you may 
loosen it and take it oflf when you please. When 
you have reason to believe that the bone is knit 
and getting strong, the stays may be taken quite 
away; but if the Bmb should seem to wither, or 
remain very weak, try the cold water cloth for a 
few days, as advised in the foregoing No. 69 — 
for cold water is certainly, I think, the best thing 
to strengthen such withering limbs. After the 
wet clotn is taken oflf, the limb should be wrapt 
in dry flannel, but not kept very hot. 

Every body should know that a light diet is 
the best for such unfortunate sufferers, or espe- 
cially they should not eat much pork ; otherwise 
they may eat and drink according to their own 
inclination, what is moderate and reasonable. 



No. 71. 

For a spramsd Ankle or Wrist^ 
or indeed any other wrench or bruise, I advise 
1. Tou had better try No. 37, than any thing 
else, at the beginning. 2. Then apply the sear 

8 
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cloth, No. 30, and little more need be done. 3. 
But treat it otherwise with hot vinegar, and ge- 
nerally like as directed No. 30, or 69, 70. The 
Porter's ointment, No. 29, may sometimes be of 
especial service. 



No. 72. 

General directions for venesectiony or letting 
blood. 

It is necessary to know — 1. How to bleed — 
2. Where to bleed— 3. When to bleed— 
4. When not to bleed. 

1. How to bleed — ^The operator should have 
a good lancet, sharp as a razor; let him then 
put a bandage on the arm, above where he wish- 
es to raise a vein, or on the leg or round the 
neck, so as to prevent a sufficient quantity of 
blood from reaching the heart, and to raise a 
vein; he should afao be capable of opening 
the vein in a delicate and suitable manner, so as 
to make the vent or orifice about one-fourth of an 
inch in length. 

I have been told that the Indians make a lan- 
cet of a nice piece of flint, which they tie in a 
stick & strike it, like a fleam, with another stick, 
and so open a vein very well : and it vexes a- 
body to think that any white man should make a 
more bungling and indifferent hand at letting 
blood than the poor Indian. But to be serious, 
due care and discretion ought to be used, not to 
injure the place on which you operate. If you 
have a spnng-lancet, set it with judgment, just 
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fairly to go into the vein, and no deeper, and by 
no means strike thro' the vein. "When^ I lived 
in Georgia, in bleeding the blacks, I learned to 
rip the skin with my tnumb-lancet (for I always 
have bled with sort) and then I could fairly and 
safely open the vem ; and when I have bled a 
white person, I have chose to do it, by a slanting 
thrust, in the ripping wav. 

2. Where to bleed, I tnink of some importance 
— When you bleed for a bruise or pain, I think 
it best to cbuse a vein as near the affected part 
as you can*get ; and if for the pleurisy or pain 
in the side or shoulder, chuse your vein on the 
same side that the pain is, lest, as they say, you 
should draw the pam across the heart ; and for 
a violent pain in the head, 1 would recommend 
to open a vein in the forehead. You may by 
drawing a handkerchief about the neck, raise 
good vems in the forehead; and if you open one 
of them, it will bleed as well as the arm, and I 
count it the safest place in the body ; the skin is 
a little thicker than elsewhere, but the blood will 
never flow when the neck is loosed. I have 
experienced, from this operation, the most sensi- 
ble relief in my own person, when from the pain 
in my head (as we used to say) my eyes were 
ready to burst. Let this be a general rule, when 
you bind up an arm to raise a vein, take that 
vein which rises best. From half a pint to three 
half pints, is a suitable portion of blood to take 
from a grown person at a time : and that ought 
to vary according to the strength and circum- 
stances of the person. 

3. When to bleed, I think a matter of singu- 
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lar importance — Generally, it will be safe to 
bleed in all cases of plethora and irritation ; then 
expect the countenance fresh and the pulse high. 
If then the patient has pain and distress any 
where in the body, especially in the breast, you 
may let blood, and it will likely be to considera- 
ble advantage. Young men, they say, should 
be bled, if they are healthy, once or twice at 
about 20 or 21 years old; and women, if strong 
enough, about tne turn of life, at the age of 40 
or 45. Pregnant women, if strong and hardy 
enough, are recommended to be bled about the 
third, the fifth and the ninth months : and near 
to delivery, when their labor is like to oe tedious. 
4. When not to bleed, is a matter of still more 
importance for us to know than the former, if it 
be possible — I advise generally not to bleed in 
the cases of weakness, debility and languor; 
then the pulse will be low, the countenance jMde, 
and bleeding will always then reduce the patient 
and make him more weak, and sometimes, I be- 
lieve, will be the occasion of inevitable death. 



No. 78. 

For the Dew-worm^ or child^a sore head. 
Take one spoonful of tar, one spoonful of the 
scraping of a copper kettle, black pepper and 
brimstone, of each a teaspoonful, and tallow the 
size of a hen's egg; put all in one pint of spi- 
rits, and simmer them tog:ether over a fire to an 
ointment. Anoint the cmld's head once a-day 
until it is well, and let him wear the same cap. 
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No. 74. 

Omi/ment for the Piles. 
To prepare — ^Take elder roots, hearts of 
plantain, of burdock, of mullein, mallows, catnip 
and moliierwort, a handful of each; to be stewed 
in one pound of fresh butter — with this the pa- 
tient is frequently to grease himself. See No. 14. 

Note — No. 73 and No. 7^ are old Dutch re- 
eeipts^ thdt home often been proved. 



No. 75. 

For a person breaking out with Boils. 

Take elder stalks one year old, cut them in 
chunks, split them open, and fill a pint mug or 
vessel with them, ana put on cold water to stand 
all night ; let the person drink half a pint of the 
water in the morning. Kenew and arink three 
mornings successively. This little course will 
so purge and cool the blood, as to prevent their 
rism^ any more. 

Boils are generally thought to be a sign of 
health, but thejr are so sore, that you will wish to 
prevent them, if you can. When a boil first 
appears, it commonly has a little white head 
with a small drop oi matter in it ; if then you 
will pierce it, a little lower than the skin, and 
squeeze out a drop of black blood from the bot- 
tom, it will die away and hurt you more. But 
sometimes boils rise in great abundance, and I 
have heard of some instances of their taking life. 
Prevent them then, in time, if you can. 

8* 
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No. 76. 

The cwre of hUiotis, typhous or nervous fevers 
may he attempted in thefoUowi/ng mxmner: 

1. Give No. 1, to move the bile ; this is pre- 
ferable to any thing else, I believe, to lay the 
foundation of a core, as it will brace the stomach 
(the common ipecacuanha may answer) and fit it 
to receive the following. 

2. As soon as the puldng has ceased a little, 
give No. 25, and continue fibis aocordinc; to the 
prescription, until the patient is quite welL 

3. Keep No. 26 in readiness, and if any thing 
of the flatulent or colic kind is perceived, ^ve it 
freely according to the prescription, until that is 
overcome ; No. 25 and No. 26 mav both be used 
together, and I believe they will always be found 
sufficient to carry off the remaining bile, and they 
will give ease and sleep; but the patient should 
take, as soon as he can, the coflfee directed in No. 
46, and proceed to other nourishment as the sto- 
mach wul take it: this commonly finishes the 
cure. 

3. When an obstinate hickup has taken place, 
I have dissolved three or four piUs, No. 26, in a 
spoonful of hot water, and given it ; and conti- 
nued to repeat it while there was occasion. Per- 
haps No. 16 in tea would do as well, or better. 

4. At the beginning, if there is extreme pain 
in the head, take a Uttle blood from the forehead, 
as mentioned in No. 72, but the quantity ought 
to be according to the strength of the patient ; 
and blood in like manner may be taken from the 
arm, in case of extreme pain or distress in the 
breast. « ^ - 
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5. If coldness of the extremities remain after 
the operation of the emetic, give No. 24. I have 
fomid the needed, tho' despaired of, assistance 
from this. I have by this coarse recovered per- 
sons who had been vomiting several days (as 
long as ten) and have found tnem recover, when 

. even dying symptoms were upon them. 1 have 
tried to excuse persons who have been long and 
hard vomiting, from taking No. 1, but have 
found it impracticable. These hard cases I have 
suceeded in, when their physicians have aban- 
doned them. See preface. 

6. Every body should know, that a passage 
should be procured, in a fever, thro' the draught ; 
but after the puke, if need be, it will be best to 
procure a passage by injections. 

7. If the fever does not yield to the above ap- 
plications in two or three days, give the sweat 
No. 39; and alwavs try to keep up the perspi- 
ration by a plentiful drinking of some suitable 
herb or root tea, such as No. 9, 10 or 12, or sage 
tea. 

It matters little what you call the disease — 
remittent, camp, bilious, nervous, typhus, yellow 
fever or sick stomach;* all will yield to the 
above directed process, or I am mistaken — the 
commission of death only excepted. 

* The yellow fever and the sick stomach I take to 
be the same disease ; their difference being chiefly in 
external circumstances. But they are both, properly 
speaking, the bilious fever. 
7 
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No. 77. 

For a swelling of the heUy and legs after a f every 
or hy taking a cold. 

Take a pint of mustard seed, ground or poun- 
ded, and a double handful of horse radish roots, 
scraped or shreded; steep them in half a gallon 
of stale cider, in a iug, and shake it often. After 
24 hours begin with half a gill per dose, or what 
the stomach can bear ; take it in the morning, 
and always before meals thro' the day, till you 
are relieved ; and continue to take some at times. 

If hot pimples or boils break out on the skin, 
wash them with a decoction of maple bark. 

This has been found a very successful remedy 
in the southern states. 

If cider cannot be had, this medicine may be 
prepared with vinegar, reduced, sweetened, &c. 
ike No. 50. 



I 



No. 78. 

The Hydrops^ a cure for the Hydrophobia^ or 

hite of a mad dog. 

A certain herb is now known, and cultivated 
in gardens, that from the best information is an 
effectual remedy for this most alarming and aw- 
ful disorder. 

This herb I call hydrops, but by some of the 
Germans it is called huner dorm (or alsine, latin) 
and from among them it came into use. But 
from a Dutch herbal, the herb by that name ap- 
pears to be another thing — that has a yellow 
blossom, this a beautiful pink red; that lives 
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thro' the winter, this dies with the frost, and 
comes up from the seed in the spring. 

The hydrops is a small rmming vine, a little 
resembling the madder ; its stalk or vine is four 
square, having two leaves at a joint, one on each 
side, and the next leaves are transverse ; a grown 
leaf is about three-quarters of an inch in length, 
a beautiful oval, without notches or roughness 
any where ; the under side of the leaf is thickly 
speckled with brown or dun-colored spots, not 
much larger than the prick of a pin ; on the set 
of the leaf, joining the stalk, are sproats, some 
becoming roots, some new vines, and some the 
beautiful lilly, which begins to show its red leaf 
when near the size of a grain of wheat, supported 
by a little round stem about an inch ana a half 
from the stalk ; the bud or heart abounds with 
these little transverse leaves, closely crouded. 

These vines put out thick in every direction, 
creeping on the ground and taking root at the 
distance of a foot or two from the first root ; and 
when it has once ^ne to seed, it will come again 
the next year without sowing. 

The tradition or saying is, that this herb ought 
to be gathered on the longest day in the year, in 
the forenoon ; but I believe this is only a foible, 
for it must be like other herbs, best when in its 
bloom and greatest perfection. The Dutch 
herbal directs to gather the huner dorm when the 
sign is in the twins, or breast ; and they may do 
that who please, I dare say it will do. 

However, the old lady, mother Cints, in whose 
garden I found the hero^ and who gave me the 
most correct account, which she states from cer- 
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tain facts with which she was acquainted, says 
it will do to take it green out of me garden^ at 
am>y time^ and make a tea of it^ and it will cure 
the bite of the mad dog. 

The manner in which the hydrops was directed 
to be given by father Miller, is to have it dried 
and powdered, and to put as much of the j)owder 
as wul lie on a quarter of a doUar, on a piece of 
bread and butter, and let the person or creature 
eat it ; and let this be done tnree days succes- 
sively. (But we may know that a cow or a horse 
ma^ take ten times as much as a man.) It is 
advisable to lose no time in giving it. 

In this manner a family with whom I am ac- 

3uainted, made a fair and successful proof of it. 
L boy and a dog or two took the powdered herb, 
and continued well ; while some other creatures, 
bitten at the same time, underwent the awful 
agony and died. 

The efficacy of this herb, in curing the bite of 
the mad dog, is asserted by so many, that no 
doubt of it can remain. It has been published 
in the public news, and in a Dutch almanac, but 
I have not had the advantage of either of them to 
assist me in this prescription. This is the cure 
mentioned in the preface. 

My acquaintance with the hydrops is too small 
to enable me to judge much of its virtues, or of 
its general operation. But I make no doubt 
that it possesses the most rare qualities. Proba- 
blv it may be found an antispasmodic of the most 
salutary kind. I think it may safely be tried in 
mania or derangement, epilepsy, cramp, hyst^ 
rics, &c. and the quantities, times and manner of 
giving, may vary at discretion. 
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No. 79. 

For a diarrhcBa^ or looseness of the beUy. 

The following has been found peculiarly effi- 
cacious, when other means have generalljr failed : 

Take the yard or pizzle of a buck (get it saved 
and dried by a deer nunter) reduce it to powder, 
put a spooniul of the powder in a bottle with a 
pint of spirits ; take this solution in small quan- 
tities, every hour, till relief is obtained; say 
from a teaspoonf ul to two tablespoonf uls, as the 
case may require. 

This I remember to have heard, was used in 
camp, in the old Canada war with the French, 
when the complaint was very common, and haa 
carried oflf many ; but when this was applied, it 
was found a speedy and certain cure. 

I have known this kept as a family medicine, 
and given with success to both man and beast. 



No. 80. 

For a stra/ngua/ry^ or depression of urine. 

When a pjerson would make water, but cannot, 
but with pain and difficulty, from whatever occa- 
sioiL the following may be tried : 

Make a tea of tne slippery elm, buds or bark, 
or lyn buds or bark, eitner may be used ; the tea 
must be plentifully drank and continued till the 
patient is well, less or more. Small doses of 
nitre and camphor, are the usual remedies ; but 
the above tea is perhaps preferable, and the 
others mav be resorted to if it fails. 
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No. 81. 

For the diabeteSy or an excess of urine. 
I have found a coffee made of flaxseed, and 
used as a constant drink, of singular benefit. 



No. 82. 

For a person struck with the Dead Palsy 
the following advice may be highly important : 

Get ^ood spirits of any kind^ such as Jamaica 
spirits, brandy, rin or wnisky, it is not material 
which, but the first has been of tenest tried ; wet 
with the spirits the hand, arm, foot and leg, and 
the whole affected side, three times a-day, and 
rub the most numb and affected p^art with a 
woolen cloth ; continue the application for two 
or three weeks, or until a recovery takes place. 

This application has been several times tried, 
that I know of. I beam of it in New-Jersey, in 
several instances, more than twenty years ago ; 
but never had an opportunity, till since the pre- 
sent copy of this work was written, to see the 
proof of it under my own notice, and this was 
with success. 



No. 88. 

To expd Worms hy eofftemal ojpplicaiion. 

Take beef gall and rue juice, equal quantities 

if green, and a like proportion of the gall and a 

decoction of the dried rue ; stew them together 

till you can spread a plaster with it. Then 
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apply a plaster about three inches square on the 

{>it of the stomach, and expect in the space of 
orty-eight hours the worms to be expelled; 
some gentle purge should be given, about the 
second day, to carry them oflf. 

This application has succeeded, when many 
others have been tried without the wished for 
relief. 



No. 84. 

The cure of Fevers by external application 
may be attempted by preparing the slippery elm 
bar*k, to make a poultice (that is by stripping, 
scraping or pounaing it in a mortar, ana then 
working it to a slimy mass with a little water) 
this may be put into a small bag prepared for the 
purpose, and laid a little warm to the belly of 
the person in a fever. This poultice shoula be 
removed, and a new one applied pretty often, 
for it will soon become infected and loathsome. 
This application has succeeded in obstinate fe- 
vers, when internal medicine was apparently 
useless. 



No. 86. 

The virtice and right use of the Yellow SpringSj 

or chalybeate waters^ 
I am persuaded would be of special service to 
be known. The following are my ideas : 

9 
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Those waters that are well impregnated with 
iron-mme^ possess medical properties of the 
most healthiul and restorative kmd; which for 
safety and efficacy exceed all other medicine. 

They answer, 1. To recruit the oxygen in the 
blood (see No. 44 in the note) No. 44 may be 
joined with the use of this watery perhaps to a 
eonsiderahle adva/7itage. 

2. To strengthen the stomach, and the system 
in general ; and to give a good appetite for, and 
digestion of food. It win sometimes raise a 
person, when any other means would be worse 
than none. 

3. Female weaknesses and rheumatic com- 
plaints may be frequently relieved by a mode- 
rate, but plentiful drmking, and prudent bathing. 

4. Consumptive persons may be cured by 
these waters, when other means would fail.* 

5. Those families who live by, and drink 
this kind of water, are peculiarly nealthy (to an 
individual) in every part of America. 

But observe for tne diseased, 1. There should 
be a copious drinking of the water for a conside- 
rable time, perhaps for three or four months to- 
gether ; ana drinking will frequently answer all 
purposes, without batning. 

2. Bathing should be quickly performed, and 
the body should be covered ana got warm as 

* There are sulphur springs in America; they have 
a yellow spew, but smell and taste like gunpowder, 
the drinking of which is noted for hurrying off con- 
sumptive people. The warm springs in Batu county, 
Virginia, and those on French Broad river. North Ca- 
rolina, have the same character. 
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soon as possible; once in 24 hoars is enough — 
oftener will do more hurt than good, especialljr 
if they take cold, and that a person bathing is 
sure to do, if not soon got warm. 

3. No person should take the cold bath when 
heated by walking or work ; the morning is 
generally the best time. 

4. It may be noticed as an invariable maxim, 
that whoever takes the cold bath (sick or well) 
and can get quickly warm, will be benefitted by 
it. 

These waters, if good, are covered with a 
blue scum, where they stand, and do not run oflf 
immediately; and are frequently very cold — 
they cover wood and stones (that they run over) 
with a deep yellow paint, like what is commonly 
called copperas color. 

The Yellpw Spring, in Green county, Ohio, 
has emitted a spew like the above, that has 
formed a vast heap of paint, like iron rust or 
Spanish brown: and the water is conceived to 
be of the first rate medical quality. Also, there 
are many other springs in the state of Ohio of the 
like virtue, and doubtless in many other places 
in America. 

Commonly Avhen a person takes a good potion 
of this water, in a little time (perhaps in half an 
hour) his urine will become as clear as the water 
he drank, and he finds himself cool and lively in 
his feelings. 

Persons should drink this water, not because 
they are thirsty, but because they will drink it. 

Tho' the taste of this, water is disgusting to 
some at first, a little use brings it to be altogether 



Digitized by 



Google 



100 PBESCBIPTIOXS. 

agreeable. The quantity to be drank at a time, 
may vary from half a pmt to a quart, as the sto- 
mach can receive it; but some orink two ouarts. 
It should be drank some time before meals (say 
half an hour;) mostly after a light draught, the 
stomach throws or gulps up a little wind; the 
person then may drink copiously afterwards, 
and all will lie easy: but if the wind is not 
thrown up, it causes to vomit. But a few trials, 
and a little use, will make it perfectly agreeable 
to every one. 

The water is never counted good, when kept 
long from the fountain. 



THE END. 
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[The foUowing Numbers, additions and alterations 
have been collected and written since the book was put 
to press, and a considerable part of them bound.] 

NO. 86. 

Vaccine Innoculation 

Is now fully established to be an antidote against the 
small-pox. 

This was discovered and introduced about the begin- 
ning of the present century, (i. e. the 19th) by some Doc- 
tors in England, who transmitted it to America. 

It has now been practised with, for about 12 years, 
to general satisfaction, and patronised by two of the 
honorable presidents of the United States of America, 
Jefferson and Madison. 

The history, as near as I recollect, is as follows : Cer- 
tain Milk-Maids, in England, being inoculated with 
the small-pox, it was found that the small-pox could 
not be communicated to them ; and when the reason 
was sought, it was conceived that the said Milk-Maids 
had taken an infection from the Cow's bags or teats, on 
their hands, whi^h had brought blisters and sores on 
them ; and that in the instances where this had taken 
place, the small-pox could not be communicated. 

* The Cows are said to have had such watery blisters, 
terminating in a scab, on their bags and teats ; and it 
was from these blisters, found upon the cows in Eng- 
land, that the vaccine inoculation was begun ; and for 
this reason it was called the Cow-pox or Kine-pox. 

Now the process I would advise : 

1. Take the watery slime, at about the 6th or 8th 
day, from the arm of a healthy person who has been in- 
noculated, while the blister is still in its clear state ; 
for when it becomes yellow, it will be uncertain to give 
the infection. 

2. Raise the cutis, or grain of the skin, about two 
inches above the knuckle bone of the wrist, with a lan- 



• Whether Ck>w8 In America have ever such watery blisters 
and scabs, I am not able to assert:— But I have heard that a cow 
was Inoculated with the small-pox, and she had the disease 
fairly. Matter was taken from her and tried (at least on one 
person) but It was found to be the small-pox still, in all Its In- 
veteracy. This was done In the state of Ohio. 
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cet or needle, into a little cup, so deep that the water 
will just rise in it ; then introduce a small drop of the 
above, such as you can carry on the point of your lan- 
cet or needle, into the raised cup — and cover the ino- 
culated cup, with a little lint or clean cotton, touched 
with spittle, or the white of an egg. to make it stick. 

8. In a few hours the lint may be removed from the 
arm; and if the infection has taken, it will show a lit- 
tle inflammation in 48 hours. All excesses in eating, 
drinkins and exercise should be avoided, as the sys- 
tem will be thoroly affected ; and frequently the per- 
son will experience, chills and a slight fever— and ker- 
nels in their groins and under their arms— and you may 
expect the sore on the arm to be considerable. 

The reason why I would prefer the wrist to the upper 
part of the arm, is because I think it a more favorable 
place to keep cool, and wash frequently with a rag dip- 
ed in cold water, which should be carefully attended to, 
during the first stages of the rising of the blister, and 
inflammation ; and if you must have a sore arm it is 
better to have it there. 

If you have to carry the infection any distance or 
time, I would advise to carry it on a cotton thread, ab- 
sorbed full of the vaccine water, dried moderately be- 
fore the fire, and dropped into a phial— This may be 
cut to pieces, and moistened with spittle on a bit of glass 
or earthen, and the bigness of half a pin's head will do 
to inoculate a person. 

If you wish to preserve the infection for a considera- 
ble time, yoa may save the first scab, taken off as soon 
as the watery state subsides. Seal it in a phial, and it 
will answer for years, to begin this inoculation. 

We have to say, in favor of this vaccine inoculation, 
that no one ever catches the infection otherwise than 
by being inoculated; and we have heard of no one's 
death being occasioned by it, young or old: but the 
small-pox inoculation carries off many. 

If this inoculation should be still attended to, the ri- 
sing generation will scarce ever see the truly deplora- 
ble and affecting scene of persons dying, or torn to pie- 
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ceB with the small-pox, which every human creature is. 
exposed to, if not secured from it by vaccine inocula- 
tion. 



NO. 87. 

Tincture of CarUharidea. 

To prenare — Take half an ounce of cantharides, (or 
Spanish nies) pulverise them and put them in a bottle 
with half a pint of spirits, shake them together a suffi- 
cient time, tnen strain out what you want for present 
use, thro' a fine rag, two or three double. 

The particular use of this medicine is to remove, in 
females, that obstruction usually occasioned by catch- 
ing cold, frequently so fatal to women, (i. e. obstructed 
menses.) 

I would advise to have this in readiness; and after 
trying No. 27 or No. 44, to recruit the system if possi- 
ble and prepare good blood, for 6 or 6 days, then give 
this tincture. 

Begin by dropping three drops in a little water (say 
a wine glass full) let her drink it, and repeat the do- 
ses three times a day, adding one drop more in every 
potion, until a stranguary takes place, or the wished 
for fluor; then stop, and attend to the remedy for the 
stranguary, No. 80. 

Then rest from this 4 or 6 days, and in this time give 
one of the chalybeates above mentioned ; then give the 
tincture again, beginning with the number of dropa 
which you last gave, three times a day, till one or the 
other of the before-mentioned succeeds; then stop and 

eroceed as above directed. If the end is not answered 
y the second effort, try the third ; but I think, conmion- 
ly speaking, you need not rise above 16 or 20 drops at 
a dose. 

This course commonly speaking, gives no disturbance, 
and will be' found a safe and easy process, and very 
sure to succeed, if such a thing be possible— it being 
one of the gentle attempts to be made in the stimulant 
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course, and will frequently be the cure of fits, approach- 
ing consumption, &c. 

The fiuor, once obtained, will commonly regulate it- 
self: at least with the assistance of No. 8. — But in the 
cases, so critical and delicate, I advise, that the patient 
be under the notice of a skilful physician, if such can 
be had. 



NO. 88. 

To prevent or counteract a mortification. 

Prepare the following: Take brimstone and allum, 
equal quantities (say tne size of a thimble) put them 
both in a scale and balance them with gun-powder; 
then pulverise them separately, and mix them well to- 
gether. Take of this mixture, as much as can lie on a 
quarter of a dollar, make it into a potion, with vinegar 
and water (say half a gill) for a grown person ; and in 
proportion, for a child. Let the patient drink it with- 
out delay. Its first efiFect, commonly, is a chilly fit or 
shivering, which is to be esteemed a good svmptom of 
its success. The like potion may be repeated daily, till 
taken three times which is commonly enough. It usual- 
ly will bring the patient into a good state of perspira- 
tion ; but its peculiar intention is to move and loosen all 
obstructions thro' the system. The good effect will 
commonly soon appear in the tumor or wound, or affect- 
ed part of the boay, where the mortification is feared, 
or may be begun; and will greatly assist external ap- 
plications to save life, if it be possible. For external 
application, apply No. 7 or No. 14, if convenient; but a 
decoction of aogwood and sassefras roots, to wash and 
poltice with, is very good. 

I have applied this mixture for an obstinate cold, as 
we call it, when the lungs could not be relieved by rais- 
ing or coughing up any thing, and I found it to have a 
speedy and happy effect. 

I was favored with this medicine ^by Dr. Geo. Foulk, 
a (German. 



Digitized by 



Google 



PRESCRIPTIONS. 105 

NO. 89. 

For persons lean and poor in fleshy 

I would advise the following: Take a teaspoonfull 
of suffar, and just whiskey or spirits enough to dissolve 
it ana make it swim, (say a tablespoonfull) infuse them 
together, and let the poor person drink it of a morning 
and eat something in about 10 minutes; but drink no 
more spirits thro' the 24 hours. 

Try this every morning, for two or three weeks. This 
I conceive will increase the quantity of chyle in the sto- 
mach, and recruit the blood, and nourish all the exte- 
rior of the body in a special manner. 

These ideas I have formed from what took place by 
two of my acquaintance making use of the sugar and 
whiskey as above ; and from being very spare and poor 
in flesh, as was their common habit, they became verv 
healthy, stout, robust, and fleshy enough ; and I think 
they may be a good example for others. 



NO. 90. 

The Silver Root 

Is famous, as a poltice, to relieve rheumatic pains, 
when seated in a knee, shoulder, <&c. 

This root may be known by its small stem, about two 
feet high, strung towards the top with blue blossoms. It 
grows in marshy places, and on sandy banks of creeks, 
where the freshes have washed. The roots, when dig- 
ged or pulled up, are white as silver, from whence it 
has its name — are small, and grow from their stool in 
every direction. They taste aromatic, but not severe. 
They should be pounded and applied. I have tried this 
but a few times. They succe^ beyond expectation ; 
and its character is that of an absolute cure. 
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[The following is intended, in any future edition^ to be 
inserted instead of the No. 18, in page 40 of this book,] 

NO. 18. 

Hie Back-ache root 

Grows frequently in drv prairies and gladr barrens, 
in the western country ana state of Ohio ; and I believe 
it may be cultivated from the seed. 

It is called back-ache root, from its special use for that 
complaint (the back-ache.) 

It is also frequentlv called colic-root, because it is 
a known cure for the colic. But its more ancient 
name has been The Devils Bitt, 

The top is a round weed, from two to five feet high, 
having no branches at all, but thickly strung with long 
scattered leaves. About one fourth of the stalk from 
the top point, is covered, in the summer, with purple 
blossoms gprowing out of the stalk like the mullen; 
but the stalk is not much bigger than a pipe stem, and 
seems as if it grew always in a bunch of grass, which 
grass indeed is the leaves of the root. 

The root itself is a lump or knub of irre^lar form, 
and various in shape and size ; its taste is mild, resem- 
bling the taste of allocompain, or a pine bud, or both. 

The properties of this root I conceive are special, be- 
ing a mild aromatic, yet a powerful stimulus; answer- 
ing generally as an antispasmodic, and may be found 
useful in all the nervous disorders. 

In using the Back-ache root, observe, 

1. A chew of this root is a quick relief for the tooth- 
ache. 

2. By chewing this root, persons have been cured of 
the colic and finally of the habit, or return of it. 

8. The Croup or bold Hives, have been speedily cu- 
red bj drinking a decoction of this root, making the same 
root into a poltice, and laying it warm to the pit of the 
stomach. The decoction should be given, as liberally 
as possible, till the child gets relief. 

4. I have found the decoction of this root, a speedy 
remedy for the head-ache. 

5. The back-ache has been cured by this root, and in 
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one instance, it was taken in bitters, chewed, and in de- 
coction, so that a man took as much as six pounds of 
the root in nine days, but had his back cured, with which 
he had been a cripple for some years. 

6. I have experienced myself, ereat relief in a chronic 
rheumatism, by only taking it in liquor as bitters. 

y. From the foregoing facts, I am encouraged to 
think, that a decoction of this root will likely cause the 
intermission of a fever, and may perhaps become a gen- 
eral cure for fevers ; but a purge, or vomit, should be 
given before it. 

8. It merits a trial in hysteric, and hypochondriac 
complaints, and in all cramps, spasms, epileptic and 
convulsion fits, and to prevent the return of tne appo- 
plexy, that king of terrors. 

Otfserve— That the using of this root has never been 
known to issue in indirect debility. It never occasions 
vomiting or purging, nor a fiow of urine, sweat, or sali- 
va ; nor does it occasion sleep or stupor, like opium ; but 
the patient sits easy as to all these, tho using this pun- 
gent root most liberally. 

If these ideas should be justified, when put to a suffi- 
cient further proof, this root must be placed in the first 
rank of simples, of all the materia medica ; and I should 
not hesitate to conclude the entire propriety of these 
remarks, was it not that I remember to have heard, fifty 
years ago, that it was a root of excellent virtues; and 
we may wonder why those virtues have not brought it 
into use, more generally ere now. But, why should we 
wonder when so small a portion of the riches of the field 
of nature is yet discovered ? 



ADDITIONS AND ALTERATIONS. 

Page xxi, instead of the second paragraph of chapter 
iii, read — It would surprise you to see this floating all 
over you, in a state of good health, like water over a 
piece of watered meadow, and a steam flying from you 
m every direction, like your breath in a frosty morning, 
which you might discover by a good microscope. 
8 
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To be added to the introduction, page xxii. 

Before I quit my introduction, I wish to lay down 
two general rules in taking medicine. 

1. If the patient has ever received special relief 
from any one medicine, try that again in almost any 
complaint, for that person. 

2. Never trust to one medicine alone, where the 
complaint is severe or obstinate ; but give the first aid 
by the next best that you can get. — ^Two men with 
handspikes, may roll a log that one cannot. 

Page 68, line 18, add— -New-bom infants, strangled 
in the birth, may frequently be restored to life by the 
like process. 

Page 77, at the end of No. 61— Note, if it be true that 
cancers and wens are occasioned by the residence of a 
family of worms, we mav be pretty sure of the success 
of this preparation, if duly applied. A tincture made 
of No. 19, and applied as above, would likely succeed. 
If there be a running sore, dress it with the bark of the 
common Red-root made into a powder, and cover as far 
as you have annointed round, with some kind of plaster 
to keep out the air, and dress twice a day. 

Page 90, at the end of article 8, 21st line from the 
top, add the following: Give No. 2 every other day as 
long as the fever continues. If the distress is great, 
^ve it in the fever. I have found the distress abate 
immediately. 



BBBATA. 



Pa^e vi, Ist and 18th lines, for ^* Leotrill,*' read 

Lectrill, 
Page xxii, 4th line, for '* Ian " read lax. 
Piu^ 44, last line, for " third," read thirst. 
do. 89, 4th line, from the bottom, for " hurt you 
more," read, hurt you no more. 

Page 46, 8d line No. 27, for "two anvil scales." 

read two ounces anvU scales. 
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INTRODUCTION TO 

"REFERENCES TO CAPILLARITY" 

About 1880, the undersigned became interested in capillary phenomena, 
especially the phenomenon of the pendent drop that becomes manifest when 
mixtures of a heavy liquid, as for example, chloroform, and a lighter, immis- 
cible liquid of greater capillarity, for example, water, are shaken together in a 
vial and allowed to separate. This pendent drop^ seemingly heretofore unob- 
served, invariably forms under these conditions and, a constant factor, always 
droops from the centre of the surface of the lighter liquid. Its study led to an 
interesting line of experimental investigations, which yet under consideration, 
involve the surface contact of immiscible liquids, and the meniscus that forms 
between them. 

About 1890 considerable journalistic discussion arose concerning the field 
of the pharmacist's labors and the pharmacist's opportunities in recreative 
thought and experimental investigation. With a view to illustrating the fact 
that most entrancing opportunities are ever open in our own province, the 
afore-named striking phenomenon, apparently insignificant, that for years had 
led the author to much pleasurable research, was taken as a text. 

But before venturing to introduce the subject of his investigations publicly, 
it became necessary to determine that the field had not been preoccupied. 
With this intent, a r&um6 of the literature on capillarity was attempted, and in 
1894, under the title "A Study in Pharmacy," the first fascicle preliminary to 
its consideration was distributed to a select list of recipients presumed to be con- 
cerned in such studies. 

It would not have been possible for the undersigned to have even thought 
of making this record of the special references to capillarity had it not been for 
the co-operation of Dr. Sigmund Waldbott, Librarian of the Lloyd Library, who, 
appreciating the necessity for thoroughness, with vigor and persistence, set 
about the work of correlating the literature on that subject. As the work pro- 
gressed, it became evident that the field was much greater even than could 
possibly have been anticipated, many connecting lines, such as electrical phe- 
nomena and other phases of physics and chemistry, becoming involved. Ex- 
tended time was thus found to be a necessity for searching and making a 
comprehensive consideration of the literature consulted, which in the aggregate 
proved to be enormous. 

Prom 1894 to 1902, as fast as it was possible to complete them, fascicles of 
this research have been successively issued, the portion concerning capillary 
references bringing the work to the close of the nineteenth century. The result 



*A term coined by the writer as being expressive and appropriate. 
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2 INTRODUCTION TO ''REFERENCES TO CAPILLARITY:' 

of it all is a failure to discover that any person has intruded on the special field 
the undersigned invaded in his experiments with the pendent drop and contact 
lines between liquids, which, however, owing to delays incident to this literary 
research, have been held in abe3rance and are yet to be recorded. 

It has been suggested, now that the references are completed, that the pages 
relative to capillarity be placed at the command of persons concerned in science, 
and it is with this object in view that this special section of **A Study in Phar- 
macy," is herein reproduced as Bulletin No. 4 of the Lloyd Library Series. 

In closing, the undersigned wishes also to acknowledge his indebtedness to 
the Librarian of the Public Library of Cincinnati, Dr. N. D. C. Hodges, and his 
predecessor, the late Mr. A. W. Whelpley, for their many courtesies and atten- 
tions during the course of the research. 

JOHN URI LLOYD. 

Cincinnati, May, 1902. 
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CHAPTER Vn. 

OUTLINE OF STUDY. 

The word capillarity (from capillus, a hair,) origi- 
nally applied to the phenomenon observed in a portion 
of liquid that rises above the common level, as water 
in a narrow glass tube, now embraces several sub-sec- 
tions. Since brief reference only is made to this phe- 
nomenon in our pharmacal works, and as in none of 
them do we find citations that assist us in the study of 
this neglected section of pharmacy, before entering into 
a more detailed review of the subject embraced under 
the blanket term capillarity, it seems proper to present 
references to such connected literature as has been con- 
sulted in the production of this resume. With this ob- 
ject, an endeavor will be made to begin with the earliest 
reference and end with the current year. 

It should be borne in mind that the list is offered 
as a guide to the closer study of any one of the many 
ramifications of this vast subject. Although in some re- 
spects the list may be wanting here and there in com- 
pleteness ; yet it seems improbable that many con- 
spicuous workers in capillarity have been over- 
looked. While it is impractical to present a com- 
plete detail synopsis of each paper, an attempt has 
usually been made with each citation when the title is 
not expressive to give a brief idea of the subjects em- 
braced therein. The heavier type gives the full title of 
the work, the nonpareil type following gives a synopsis 
of its contents. Moreover, an attempt will be made at the 
end of the list, to embrace in a concise summarizing out- 
line, the main data furnished by these references. The 
list is recorded in chronological order, instead of being 
classified by subjects, or alphabetically by authors, and 
in subsequent groupings references will usually be made 
to it by these list numbers. 
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LITERATURE ON CAPILLARITY. 



1. 1462-1619. LEONARDO DA VINCL Bee Pogg. Arm, Vol.101. 

p. 661. [1867.] 

Pofgendorf girei the following biBtorical poinu on capillaritr: 

Libri, Hitt. da tcieneet math, en ndtte. T. Ill, p. H, state* that deecriptions 
of experiments relating to capillary phenomena are recorded in the Manuscripts 
of Leonardo da VincL which are deposited in Paris; thus this celebrated and 
Tersatile painter must be regarded as haying first described capillary phenomena. 

Nelli,aia^ di $toria ktterariaJloraUima, p. M, and 

Lalande, Dii$ertatUm^ 1770, (see No. 28,) ascribe the dlscoTery of capillary phe- 
nomena to Nicola Aggiuntl, who died in 16U. 

2. 1600 (thereabonts.) FABRI, HONORATO. See BuelffiDger. No. 

19. (CoUeg. Cvrio$, P. I. Tent VIII, p. 44, 46.) 
Records some observations pertaining to capillarity, e. g., that water rises 
higher in narrower than in wider tubes, ana higher in moistened than in dry 
ones, and ascribes the cause of the ascent to the pressure of air, which can 
exert itself: more freely on the surface of the ontside water, as it Is more 
abundant there than at the water surface within the tube. 

3. 1667. MONTANARI, GEMINIANO. Pentien fltico maiemaHcL 

Bologna 1667. 

C. Brunner, Pogg. Ann., 70, 480, (1847) attributes to him the merit of baring 
giTen the theory of capillarity its first scientific foundation ; some quotations 
nom his work are recorded. 

Also Frankenheim gives Montanari due and amide credit in hls^^Cohaesioni- 
lehre." (See Frankenheim, Pogg. Atm,^ 72.178.) 

4. 1676. BOYLE, ROBERT. New experiments on the anperfidal 

flguree of fluids, especially of liquors contiguoos to other 
liquors, and their respective powers. Phil. Tram,, No. 131, 
p. 776, or Phil. Tram, Abridged, (/. Latothorp,) 1668-1700. 
Vol. I, p. 626-634, or Phil. Tram. Abridged/iHtOtony Shaw, 
Pearmm,) 1672-1683, Vol. I, p. 362, or Boyle, Philot. Tforfa, 
(Peter Shaw,) Lond. 1738, Vol. I, p. 316 and 388. 

Relative to the changes in the shape of the common curvature between liquids 
in contact with each other, e. g., some Essential Oils, Water, Deliquated Salt of 
Tartar, Alcohol, Mercury. He also studied the common surface in its behavior 
towards incidental light. 

5. 1688. BERNOULLI, JAG. De gravitaU aeiheri$ See Buelflinger 

No. 19. 

The air presses on the tubular torface of the water with less force than upon 
the same area of the surface in the outside vessel, (see Fabri, No. S.) The author's 
theory is that the particles of the air occupy space : thus if a row consistinit of a 
deflnitenumber, say 7 particles, are Just sufficient to fill out the diameter of the 
tube, and if 8 particles are about to enter its upper orifice, the two extreme ones 
are barred bv the upper edge of the tube, and but six will be admitted. On an 
equal area of the outside surface the 7 particles can exert their force in opposi- 
tion, thus exceeding the inside pressure. The narrower the tube, the more pro- 
nounced is the exclusion of the air particles. 

6. 1686. BORELLI, G. A. De motionxbm a gravUaie pmderUibw. Logd. 

Bat. 1686. See Bnelffinger. No. 19. 

Borelli explains the capillary ascent of water by assuming that with the ex- 
ternal water there is an excess of energy over that inside the tube. The great inner 
surface of the latter causes an attraottve force which renders the entwing water 
less heavv, as it were, than it is outside. The rise will cease when the in- 
side weight of the water conntei balances the outside pressure. 
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7. 1700 (about.) HUYGHEN8. An attempt to render the cause of 

that odd phenomenon of the quicksilver remaining suspended 

far above the usual height in the Torricellian experiment. 

PhiL Trans. No. 86, p. 5027. Or Phil. Trans. Abridged, (/. 

Uwihorp.) 1668-1700. Vol. U, p. 23. 
Claims that there exists a presaure In addition to that of air, caused hj the 
existenoe of an all-penetrating subtle matter which acts on the lower end of the 
mercurial column with its foil lorce, but not so on the upper, as the sides of the glass 
still offer tome resistance to the act of penetration. A shock suffices to drop that 
column to its nsual height of S7 inches. Supposed proof of this additional pres- 
sure is offered by experiments with gix>una plates which adhere also in vacuo, 
and that too even though the lower plate has another weight added. 

8. 1705. CARRE, LOUIS. Mim. Acad. 8c. Paris. 1705, ?. 317. See 

Buelffinger No. 19. Also Weitbrecht No. 24. 

Proves the adhesion of water for glass by experiments with tallow-lined 
glass tubes. 

Among other conclusions he also states that the length of the capillary tube 
does not influence the height to which water rises in its cayity. 

9. 1709. HAUKSBEE, FB. Physuxh Mechanical experiments. London 

1709. 

10. 1703-1712. HAUKSBEE, F. An experiment made at Gresham Col- 

lege, showing that the seemingly spontaneous ascent of water 
in small tubes, open at both ends, is the same in vacuo as in 
the open air. Phil. Trans. No. 805, p. 2223, or Phil. Trans. 
Abridged, (JJtitton, Shaw, Peartcm.) Vol. V, p. 289. 
Beside the result Indicated in the title, Hauksbee shows that in remoying capil- 
lary tubes from the fluid, as much will remain suspended in the tubes as rote 
abOTO the snrfktce of the fluid when dipped into it. He also claims that in order 
to make a capillary syphon run, the orifice of the longer leg must be at least so 
far below the surface of the stagnant water, as the water would rise by ca- 
pillarity in the same tube. 

11. 1703-1712. HAUKSBEE, F. Several experiments on the seeming 

spontaneous ascent of water. PhU. Trans., No. 319 p. 258, 

or Phil. Trans. Abridged (HuUon, Shaw, Pearwn.) 1703-1712. 

Vol. V, p. 464. 

Describes the ascent of a tinged fluid between S glass plates separated by 

thin layers of paper, in air and in vacuo ; fluids rise in thick tubes to same height 

as in thin tubes of equal bore. The increased power of attraction in narrow 

tubes Is due to the augmented disproportion between the inner area and the 

cavi^. Bise of water studied in a long and wide tube tightly filled with ashes. 

First obseryed the rise of water between two parallel planes of glass or other 
substances. 

12. 1703-1712. HAUKSBEE, FR. An experiment, showing the direc- 

tion of a drop of oil of oranges between two glass planes to- 
wards any side of them that is nearest pressed together. 
Phil. Trans., No. 332, p. 395, or Phil. Trans. Abridged, {Hut- 
Urn, Shaw, Pearson.) 1703-1712. Vol. V, p. 659. 
The drop moves towards the side of least distance, with Increasing velocity. 
The latter fact explained by the augmentation of the contact surfaces. 

18« 1703-1712. HAUKSBEE, F. An experiment concerning the angle 
required to suspend a drop of oil of oranges at certain stations 
between two glass planes, placed in the form of a wedge. 

The drop has a tendency to move towards the convergent side of the wedge, 
but is arrested in its motion when the plate system is raised by a certain an^e. 
Then gravitation counterbalances capillary motion. Numerical relations are 
given between angle of elevation and distance of drop from center of plates. 
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14. 1712. TAYLOR, BROOK. Concerning the ascent of water between 

two glass planes. Phil. Trans., 1712, No. 336, p. 638, or 
Fha. Trans. Abridged, (HuUm, Shaw, Pearson,) 1703-1712, Vol. 
V, p. 706, or PhiL Trans. Abridged, (Henry Jones,) 1700-1720, 
Vol. IV, p. 423. 

Wms the flrst to recognise the fact that water which lisee between vertical gUas 
plates forming an angle, presente the outlines of an hyperbola. (See No. 16.) 

15. 1712. HAUKSBEE, FR. On the ascent of water between two glass 

planes. PhU. Trans., No. 336, p. 539, or Pha. Trans. Abridged, 
(HutUm, Shaw, Pearson,) 1703-1712, Vol. V, p. 707. 
The capillary rise of water between vertical convergent glass planes takes 
place in the on times of an hyperbola. Observed the phenomenon almost simulta- 
neously with Brook Taylor, out gives the latter the credit of priority. 

16* 1700-1720. JURIN, J. Dr. The cause of the ascent and suspension 
of water in capillary tubes. PhU. Trans., No. 355, p. 739. or 
PhU Trans., (Henry Jones,) 1700-1720, Vol. IV, p. 423. 
Devising some interesting experiments to prove the assertion that rise and 
•uspension of water in capillary tubes is due to the attraction of the interior an- 
nular part of the tube which is above and contiguous to the enclosed water 
surface. The height of ascent in different tubes is in inverse ratio to the diam- 
eters of the tubes. (Jurin's law.) 

Jurin's explanation was also adopted by B. Boyle* see ^* Works*' Vol. I, p. 447; 
the latter there records the ascent of water equal to Ave Inches in very thin glass 
tubes. 

17* 1700-1720. JURIN, J. The action of glass tubes upon water and 
quicksilver. Pha. Trans., No. 363 p. 1083, or PhiL Trans., 
{Henry Jones,) 1700-1720, Vol. IV, p. 428-435. 
By Ingenious experiments he refutes certain objections that had been made to 
his theory. (See No. 16.) Fuithermore he ascribes the dilTerent behavior between 
water and mercury in capillary glass tubes to the preponderance of either cohe- 
sion or adhesion in each particular case ; with water and glass the attraction is 
greater than that between the water particles; in the case of mercury, the cohe- 
sion of its particles is greater than their adhesion to the glass. 

18. 1720-33. TAYLOR, BROOK. Measuring the cohesion of water by 

means of fir-board. PhU. Trans. Abridged, (John Eames, J, 

Martyn.) Vol. II, p 255. 
Bymeansof a balance it was found that 60 grains in weight were necessary 
to separate each square inch of soaked and well-balanced flr*wood from the sur- 
face of water ; the force is in proportion to the surface. At the moment of sepa- 
ration the distance of the lower plane of the flr-board from the level of the water 
was 16-100 of an inch. 

19. 1727. BUELFFINGER. De Tubulis Capillaribus Dissertatio Expe- 

rimentalis. Comment. Acad. Petropol. T. II, p. 233-287. 
OlTing a critical review of preceding literature on Capillarity, viz : By Fabri, 
Bojle, Carre, J. Bernoulli, Yossius, Borelli, Jurin and others. 

20* 1728. JURIN, J. Disquisitiones physicae de Tubulis capillaribus. 
With notes by G. B. Buelffinger. Comment Acad. Pelropol. 
T. Ill, p. 281-292. 
Bejoinder to Buelffinger, the latter, in his notes, acquiescing in Jurin^s views. 

21. 1729. MUSSCHENBROECK. Dissertaiio de tubis capUiaribus vilreis. 
Lugd. Bat 1729. 
Musschenbroeck and other physicists conclude from experiments that the 
length of capillary glass tubes innuences the ascent of water therein. (See No. 60.) 
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22. 1730. NEWTON, SIR I. Opticks. 4th Edition London, 1730. 

31st qaery. 

The oapillury phenomena observed by Hauksbee, and theobseiration made by 
Haychens of the quicksilver remaining suspended in a barometric tube to the 
height of 70 inches art adduced as examples to iUostrate the yarions forms of 
attraction. 

23. 1732. SUSSMHiCH. I. P. De cohaetume et cOtracliane corporum. 

Jenae, 1732. 

24. 1736. WEITBRECHT, J. Tent theor. qua ascensna aquae in tubis 

capill. explicatur. CommerU. Acad. PHrop. T. VIII, p. 261-309. 

Coincides with Jurin's views in explaining the cause of water remaining sus- 
pended in capillary tubes. (See Ko. IB.) 

At to the phenomenon of rice, he inductively shows, that the ascent is there- 
suit of the following contending forces: 

1)— Attraction between glass and water, causing an aqueous film to fonn in- 
side] equal in thickness to the diameter of the sphere of attraction. 

S)^Cohesion between film particles and remaining water particles, causing 
aqueous lamels to enter the tube. 

8)— Cohesion between the water particles themselves, causing the water to 
follow the entering lamels, finally resulting in an aqueous ^oore," connected with 
the ^^m" throuffh force No. S. 

4)~Weight of tho column. 

The rise ends when these forces are in equilibrium. 

25. 1737. WEITBRECHT, J. Explicatio difficiliorum experimentorum 

circa ascensum aqu» in tubos capillares. Comment, Acad. Petrop. 
T. IX, p. 275-309. 

Accounts for capillary phenomena in cylindrical and conical tubes and ca- 
pillary svphons of various shapes. 

Applies his theories to similar observations described by Jurin (see No. 17.) 
and MusBchenbroeck. (see No. 21.) 

26. 1740. GELLERT, C. E. a) De phaenomenia plumbi fusi in tubis 

capillaribus. b) De tubis capillaribus prismatids. Comment. 
Acad. Petrop. T. XI, p. 243a, 252b. 
a)— Experiments with melted lead demonstrate that it has the capillary prop- 
erties of mercury. With both curved and straight tubes of glass or clay of 
the same bore, the melted lead is depressed to the same depth below the surface. 

b) With tubes of prismatic form It is shown that the depression is in reverse 
ratio to the square root of the cross section of the tube. 

27. 1761. SEGNER. CammenL Societat. Reg. Gotting. I. 301. 1761. 

First made reference to the surface tension of liquids. (Bnoycl. Brit) 

28. 1756. LEIDENFROST. De aquae communii nonnuUii qualitatibtiB 

tradatus, Duisburg 1756. 
Observed the contractile propertv of soap bubbles, but faUed to ascribe it to a 
generally existing force. ( Encycl. Br. ) 

29. 1770. LALANDE. Di»9efiati4m mr la cause de ViUvatian dee liqueurs 

dans Us tubes capiUaires. Paris, 1770. 
Referred to by several authoi's, (see Leslie and C. Woll) 

80. 1773. FUNCCIUS, C. B. CommentaL IL De ascenm ftuidorum in 
tubis capUlaribus. Lipsise 1773. 
Fnncoius is of the opinion that rnplUary attraction maniltets itself only at the 
place of immediate contact, thus tho length of the tube should have no influ- 
ence on the height of rise. (See No. M).) 
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81. 1774. FRANKLIN, BEN J. Stilling of waves by means of oil. 

PhU, Tram., 1774, p. 445. 

Credit ffiTOn to Pliny for first mentlODing the phenomenon. Seamen are quite 
familiar with It. Franklin oalU attention to the amazing swlftneae with which a 
drop of oil spreads on water. From hit experience he oonclndee that oil has a 
decided tendency to oidm the water, bat points to some limits of the action. 

82. 1780. MORVEAU. Chemiich-phyiiiche Schnftm. Berlin, 1789, p. 

334-367. 

85. 1784. ACHARD. SamnUung phy$ikali»eher Ahhandhuiffen. Berlin, 

1784, p. 91. 

8dA. 1786. DUBUAT. TraUi d' HydrauUque. (1786.) 

Was the first to experiment on the fiow of liqnids throngh capillary tnhea. 

84. 1787. MONGK MSm. derAead.d£$8ciencei. 1787, p. 506. 

The adherence of the particles of a fioid becomes manifest onlr at the surface, 
producing there an elastic membrane whoee tension is equal in all directions and 
may be calculated by mathematical analysis from the primary attraction between 
any two adjoining particles. This principle Is appliecfto the explanation of the 
appMent attractions and repulsions between bodies floating on a liquid. (EncycL 

SH* 1790. ACHARD. Experiences surl'adhMondes corps auxliqoides. 
Arm. Chim. (1) Vol. 7, p. 31-33. 
The cohesion of water lessens with rising temperature. MeaauremeBts were 
made by means of counterbalanced plates of glass. 

86. 1790. MORVEAU, G. Ann. Chim. (1) Vol. 7, p. 32. 

Records in figures the force of adhesion between mercury and circular metal 
disks of one inch diameter after the method of Dr. Taylor. (See Nos. 18 and 86.) 
e. g.— Adhesion of mercury for sold— 446 grains, 
for Iron— 116 grains. 
Ckmcludes that the adhesion between solids and liquids is in proportion to their 
mutual solubility. 

87* 1796. HUTH. Adhaesion von Wasser fuer verschiedene Holaarten. 

Oven's neuet Journal der Phytik. Vol. 3, p. 299. 

It is claimed that there are some differences noticeable in the adhesion of 
water for different kinds of wood ; the adhesion of water seems to be strongest 
for plnewood and white beech. The average amount is about one pound to the 
square Bhenish foot. 

88* 1797. CARRADORI. Attraction schwimmender Koerper. Ck>m« 
manicated by Murbard. Qren't neties Journal der Phytik. 
Vol. 4, p. 78. 

Small solid bodies fioatlng on a liquid, like the particles of sawdust, attract 
one another, not by rirtue of an inherent attractive force but by the action of the 
. cavity the water forms around them. 

Oily bodies have a tendency to expand rapidly on water, especially milk, and 
the Juice of Titimalis and other plants of the order EuphorbiacesB. 

89. 1797. MURHARD. Betracbtung ueber die Scbwierigkeit, die bei 

der Art stattfindet, wie die Newtonianer die Cobaesion der 

Koerper und die andem dabin gehoerenden Pbaenomena er- 

klaeren. Oren^t neues Journal der Physik. Vol. 4, p. 83-92. 

Aj the foroe of cohesion between the particles decreasee very rapidly with the 
distance, some applv to this foroe the law of the cvbe of the distance. But Hur- 
hard endeavors to show that the law of gravitation wblch speaks of the tquan <a 
diatance, is suflicient to explain the case of cohesion. 
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40. 1797. PREVOST, BEN. Sar les Emanations des corps odorants. 

Ann. Chim. (1) Vol. 21, p. 264. 

Odoriferous bodies when in contact «rith water, prednee yislble effects there- 
on: 1) They rapidly moye abont when thrown on its surface, (like camphor on 
water, first obseryed by Romieu.) S) They repel a thin film of water, which then 
stays m a circle around the disturbing element. According to PrevosU these 
phenomena are due to the reaction of the vapors emitted. As ^on -odoriferous" 
bodies, when warm, produce the same effects, they are also said to emanate 
yapors, which are however Imperceptible to man, but often perceptible to animals, 
for example, dogs. Suggests the construction of an odoroscope to render odors 
visible. 

41. 1797. VENTURI, J. B. Precis de quelques experiences sur la 

section qne des cylindres de camphre ^pronvent k la surface 
de Tean, et reflexions sur les mouvements qui accompagnent 
cette section. Ann. Chim, (1) Vol. 21, p. 262-275. 



Relates and explains the fact that water touching the middle part of a verti- 
cal column ofcamphor will produce within 24 hours a deep incision on this sub- 
stance ; the movements of oily bodies on water are explained on the principle 
of reaction, likewise the motion of a drop of water on a red hot iron plate, also 



42. 1797. PREVOST, BEN. Sur les Emanations des corps odorants. 
Ann. Chim. (1) Vol. 24, p. 31-56. 

Continuation of No. 40. Substances that are easily volatile, like ether, and 
camphor, also impart motion to floating bodies when merely approaching the 
water. 

48. 1799. GX7YT0N. Adhaerenz zwischen Platin und Qaecksilber. 

OUb. Ann., Vol. 1, p. 572. From Ann. Chim., 1798, p. 1-2. 

A platinum dish 2.71 o. m. in diameter in contact with mercury for two days, 
as the time of contact increased required increasing weights to separate it from 
the mercury. 1st observation required, 109. grains. 

2nd •» ** 146.2 ** 

8rd " ** 282.26 ** 

Under like conditions :~Platinnm required 28126 grains. 
Bismuth '' 872. '' 

Zinc " 204. " 

44. 1799. HASSENFRATZ. Ueber den bisher noch nicht beachteten 

Einfluss der Adhaerenz anf die Bestimmung des spec. Gew. 

fester Koerper. Reported by Gilbert. Gilb. Ann., VoL 1, 

p. 396. From Ann. Chim., Vol. 1, p. 188. 

Hassenfratz claims to have proved by experiments that in taking spec, gravi- 
ties by means of an areometer, this instrument indicates less than is shown by 
the spec, gravity bottle. He found the sp. gr. of oil taken by the areometer, 0.9166 
and by the gravity bottle 0.9J88, and endeavors to sustain his observation by 
demonstrating that a substance, say glass, after being powdered has a smaller 
spec. grav. than befoi*e. He claims that the adherence of air to the particles of 

Sass does not sufficiently account for diminution of specific gravity, and ascribes 
is phenomenon to the adhesion of the liquid to the glass, which force incrdhses 
with the mutually increasing surfaces. 

45. 1799. ARNIM, L. A. von*. Note to the paper of Mr. Hassenfratz. 

OUb. Ann., Vol. 1, p. 423. 

Amim states that Hauksbee in his works (see No. 9, French edL) explicitly 
describes observations similar to those of Hassenfratz, (see No. 44.) When weigh- 
ing in water, two pieces of copper of equal absolute weight, but of greatly 
different surfaces, the thin piece lost two grains more than the thicker one. As a 
oon:4equence the spec, gravity of the thinner would be less. Similar observations 
were made with glass, in bulk and powdered. Finally Hauksbee says: ^his 
phenomenon must be attributed to the same cause that sustains liquids in capil- 
lary tubes— attraction.'* 
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46. 1799. HERMBSTiEDTandBERTIER. AttractionsYersnche. OUb. 
Arm. Vol. 2, p. 63. 

a) A plate of glass, brass or marble, suspended from one end of the beam of a 
balance, and being in perfect equilibrium is attracted downward by a surface of 
mereurj as soon as they approach within a distance of IK mm. of each other. 

b) Bertier, Hist. Ac. d. 8c. d. Par — - ''• -* ' "^^ ^"•-- 

bodies each suspended from a hair are f 



b) Bertier, Hist. Ac. d. 8c. d. Par., 1761, p, 66, demonstrates how different 

) attracted by other bodies held near to them. 

47. 1799. BARRUEL. Sur I'^laaticit^. Ann Ckhn, (l)Vol. 33, p. 100-109 

or TiUoch*8 Mag., Vol. VI, p. 51-65. (1800) 

Molecules of bodies are assumed to be surrounded by heat atmospheres 
which tend to counteract the coherence of the molecules. According to the rela- 
tire magnitude of both forces, distinction is made between brittle and flexible 
bodies ; the latter class is divided into ductile, soft and elastic bodies. 

Liouids are ductile (becsuse the molecules are mobile) and elastic at the same 
time, (because they transmit sound and rebound upon tnemselTes.) 

48. 1800. SCHMIDT, G. G. Einige Bemerknngen und Versuche ueber 

die Yom Buerger Hassenfratz erregten Zweifel gegen die Rich- 
tigkeit der gewoehnlichen hydrostatischen Bestimmnng des 
Bpeciflschen Ckwichtes fester und fluessiger Koerper. OUb. 
Ann., Vol. 4, p. 194. (See No. 44.) 
By repeating the experiments of Hassenfratz with tin foil, he found the speciflo 

garity ciiffereiit under different circumstances. He comes to the conclusion that 
e tenacity or inertia of the molecules Influences the determination of the speoiflc 
gravltr when made by means of the areometer. 

Schmidt found that with an improved Fahrenheit areometer, good results 
were obtainable. 

Provence Oil with the areometer gave 0.9S86, with spec. grav. bottle, 0.0901. 
Alcohol »• u u 0.8186, •* ♦* " 0.8186. 

49« 1800. COULOMB. Experiences destinies & determiner la coherence 
des fluides et les lois de leur resistance, dans les mouvements 
tr6s lents. Mim de I'InstUui., 1800, Vol. Ill, p. 246-305. 

50« 1800. ARNIM, L. A. Some experiments on the rise of water in 
capillary tubes. Gilb. Ann., Vol. 4, p. 369. 

Contrary to the experience of Weitbrecht. and in conformity with that of 
Mnsschenbroeck, Amlm arrives at the coaclusion supported by experiments, that 
the length of the capillary tubes has a decided influence upon the height of rise* 
The glass tube was shortened by breaking off pieces In succession. 

51. 1800. GERSTNER. Versuche ueber die Fluessigkeit des Wassers 

bei verschiedenen Temperaturen. OUb, Anncd., Vol. 5, p. 

160-183. 

Gives tabulated results of experiments carried on in order to determine, at 

different temperatures, the comparative velocity of water running through tubes 

of equal lengths and equal bore, and by observing the time required for known 

quantities oi water to run out. He concludes that 

1) The heat inflnences the motion of water considerably ; e. g., the same quan- 
tity of water that i-uns out of a certain tube in 86 minutes, at 80^ R., requires 76 
minutes at the temperatui-e of 4° 11. 

2) The changes in velocity are more pronounced in narrow than In wide tubes. 
8) These changes do not take place in proportion to the heat, but have a 

maximum. 

However there are some anomalous results. 

52. 1800. CARRADORI, Dr. Sur Tadhesion on attraction de superficie. 

Note de Guyton ^ ce sujet. Ann, Chim. (1) Vol. 34, p. 195-199. 

Contrary to Morveau*s view, adhesion is not the result of chemical afflnity. 
nor can it be brought into anv relation to it, because the fatty oils, that indeed 
have no affinity for water, nave an adhesion to its surface, since they spread on 
the surface of water so rapidly. 
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53. 1800. CARRADORI, Dr. Sur Tadh^ion ou attraction de snper- 

ficie. Translated by Toilard. Ann, Chim., (1) Vol. 35, p. 87. 

Also see GUb. Ann., Vol. 12, p. 108, (1803). 

Carradori obseryed that the Juice of Bnphorbia (tithvmale) which will spread 
on water rapidly (see No. 88,) does not spread on alcohol, or vinegar. He further 
observed that certain oils that cover the surface of water may be displaced by 
other substances that have a greater surface attraction for water than the oils. 
He gives the following order of displacing power, whei-e each following substance 
dispiaoes any one preceding from the surface of water. Fixed oils, flour of cereals 
and leguminous plants, volatile oils, milky juice of plants, especially tithymale. 

54. 1800. CARRADORI, Dr. Sur lea ezpMences du cit. Prevott de 

Geneve sur la force expansible des Emanations odorif^rantes, 

et du cit Venturi de Mod^ne sur les mouvements du Camphre 

sur Teau. (Translated by Van Mons.) Ann, Chim., (1) Vol. 

37, p. 38. See also Gilh. Ann., Vol. 24, p. 147, (1806). 

Contradicts the assertion of Prevost. (see No. 40,) that the recession of the 
water is due to the repelling power of the vapors emanating violently fitmi the 
camphor; the reason which Carradori gives, is because the camphor has a 
greater attraction for the plate than water. He credits Yenturl with the same 
view. 

55. 1802. PREVOST, BEN. Sur les mouyements spontan^ de dlTerses 

substances k Tapproche ou au contact les unes des autres. Ann, 

Chim., (1) Vol. 40, p. 1-32. See also OUb. Ann., Vol. 24, p. 168, 

(1806). 

Experiments are continued to prove that odoriferous substances impart mo- 
tions to even heavy bodies floating on water, even though the odoriferous sub- 
stance may not be In immediate contact with the water. Gives a list of substan- 
stances, of which each following is displaced by any one preceding, when spread 
on a clean porcelain dish; from that list we mention here ether, alcohol, pepper- 
mint oil. oil of bergamot, fatty oils, pure water, ferrous sulfate, copper sulfate, 
sodium chlorid, ammonium chlorid. 

56. 1802. LESLIE, JOHN. On capillary attraction. Phil Mag. (1) 

Vol. 14, p. 193. 

A drop of water placed upon the under surface of a horizontal plate of glass, 
spreads upon the latter, forming a thin film. Similarly a drop will partly spread 
upward when the plate is held vertical. By virtue or such attraction the ascent 
of water in capillary tubes takes place. 

Treating then of various topics bearing on capillarity, Leslie points out that a 
systematic observation of the capillary rise of different solutions, may prove a 
useful means to identify them, especially he suggests the oonstruction of a capU- 
lary hydrometer for weak alcoholic liquors. 

57* 1803. DRAPARNAUD. Sur les mouvements que certains fluides 

resolvent par le contact d' autres fluides. Ann. Chim., (1) Vol. 

47, p. 303. See also GUb. Ann., Vol. 24, p. 130, (1806). 

Observations rogarding the displacement of certain liquids by others in a por- 
celain dish. Alcohol displaces water. Alcohol displaces oliVe oil. Orange oil dis- 
places water, but not as strongly as does alcohol. Alcohol displaces ammonia. 
According to Draparnaud's explanation, thero is a repelling power between the 
liquids that displace each other, while Carradori (nee No. 640 asserts that this 
benavlor of the liqui * • " * • * 

surface of the disn. 



--, spl . _ , _, _,. 

behavior of the liquids is determined by the dilTerence in their attraction for the 



58. 1803. HiELLSTRCEM. Berechnung der mit einer Nadel gehobenen 
Wassercurve. Qilb, Ann., Vol. 12, p. 625. 
Finds the curve to be a catenarian line for which he gives an equation. 
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59« 1803. H^LLSTRCEM. Ob das Wasser in laengeren Haarroehrchen 
hoeher aulstoige als in knerzern. OUb. Ann,^ Vol. 14, p. 425-432. 
When sncking oat the waler from tbetnbes before every new trial, u «ap« 
poeedly wae done by Masschen brock, (see No. SI,) and Amlm (see No. 50), HaeO- 
Btrcsni obtained conflicting i«8nltt,bnt when aToiding IL he obtained the same 
height of rise whether in long or small tubes. Same conclusion was arriTed at bj 
Weitbrecht, (see No. U.) 

60. 1804. BENZENBERG. Gesetz der Cohaesion, ob es von dem der 

Gravitation verschieden ist, nnd Kritik der Murhard'schen 
Gmende. Gilb. Ann., Vol. 16, p. 76. 

It is shown bj calculation that Newton's law of rraritation sufficiently ac- 
eounts for the magnitude of the cohesive force, if we only presume the attracting 
particles to be exr«edingly small, and especially take into consideration subdi- 
▼isions of their minute aistances. A table is given from which it is seen, at a 
glance, how immensely the attractive force increases when two particles approach 
each other step by step from the distance of an inch down to contact, even though 
the force of attraction meivly obeys Newton*s laws of the square of the distance. 

Assuming, for instance, such small distances aa 86,000 billionth of an inch, 
and the law of gravitation prevailing, the power necessary to separate two par- 
ticles, would be the same as the attractive force existing between Venus and Sarth 
equal to 7000 billions of centners. 

61. 1804. CARRADORI. R^ponses anx objections da cit. Preyost 

Ann, C%tm., (1) Vol. 48, p. 197. 

He reviews Prevost's experiments on the motion of tinfoil on water caused by 
ether, and other similar experiments. (See No. 431.) Maintains that even in the 
ease of a vapor causing such a motion, this is due not to a repulsion by an 
elastic fluid, but simply to a surface attraction between the water and ihe vapors. 

62. 1804. CARRADORI. Experiences et reflexions snr les apparentes 

repulsions entre quelqnes fluides, observees par Drapamand. 

Ann, Chim,, (!) Vol. 51, p. 217. See also Qilb, Ann., Vol. 24, 

p. 134, (1806). 

Maintains the same point towards Drapamaud as towards Prevost. that e. c., 
alcohol displaces water on a porcelain dish, because of its rreater attraction for 
the dish. Drapamaud claims that alcohol repels the water, lorminjr thereby a con- 
tinuous emission of alcohol particles towards the water flnally resulting in 
its displacement. 

68. 1805. YOUNG, THOMAS. Essay on the aohesion of fluids. PhU. 

Mag., Vol. 1805, p. 65. 

Gives here the flrst complete theory of capillarity, basing it on two axioms: 

1) The existence of a surface tension, equal in all directions. 

f ) The existence of a deflnite angle of contact appropriate to every combina- 

natlon of a fluid with a solid ; when the fluid perfectly wets the solid, the angle is 

evanescent ; for clean mercury and glass it is about 140*^. 



Thos. Young also shows how the existence of an equable surface tension may 
DC deduced from the assumption that the equilibrium of the particles of a liquid 
Is the result of two contending forces, one repulsive, and another cohesive. (Cmn- 



f»are Barruel No. 47.) The essay covers such phases of capillarity as rise of liquids 
n tubes and between plates, relation between sixe of drops and height of rise, be- 
havior of mercury, etc 

04« 1805. LAPLACE. Snr Taction capillaire, et Supplement k la theorie 

de Taction capillaire. Micanique c^aU, T. IV, Supplement au 

Xmo livre. 
(See Nos. 71, 76 and 77.) 
65. 1806. DISPAN. Sur la pretendue attraction de surface entre Thuile 

et Teau. Ann. Chim., (1) Vol. 57, p. 14-18. See also OUb. Ann.. 

Vol. 24, p. 184-188. 

Dispan says there is no mutual attraction between oil and water; the par- 
ticles of the oil are mobile : the reaction of the water forces the drop failing upon 
It to expand : the outer thin circle experiences friction and finally tl cohesion of 
the oil manifests itself aud the oil gathers into a number of smaller drops. The 
second drop does not spread, because there is too much of an obstacle in its way ; 
however, after a small amount of oil has become diffused, it allows succeeding 
drops to spread, and to on increasingly. 
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66. 1806. LINK, H. F. Ueber die Adhaesion tropfbarer Koerper mit 
einander. GUb. Arm,, Vol. 24, p. 121-128. 

Repeating and enlarging npon the experiments of Carradori and others, Link 
eomei to the conclusion that the phenomena of surface attraction, contrary to 
Carradori's opinion, (see No. 64,) are dependent to a certain degree on chemical 
ai&nUy. In support of his view. Link adduces the fact that sulfuric acid and al- 
eohol, characterized hy their marked affinity for water, repel all oils and resins 
' the surface of the latter. (See No. 68.) 



67* 1806. GILBERT. Einige Streitschriften ueber die Flaechenancieh- 
ung (Adhaesion) der Fluessigkeiten unter sich and mit festen 
Eoerpern. GUb. Ann., Vol. 24, p. 129-188. 

Gives a critical review of the polemic papers of Prevost, Yentnrl, Carradori, 
Drapamaud and Dispan. (See Nos. 40, 41, 42, 62, 68, 64, 66, 67, 61, 62 and 66.) 

68. 1807. YOUNG, THOMAS. Lectnres on Natural Philosophy. Lon- 
don. 1807. 

69« 1807. RUMFORD, B. GRAF von. Versuche and Beobachtongen 

ueber die Adhaesion der Wasserteilchen uoter einander. OUb. 

Arm., Vol. 25, p. 121. 

Experiments by Rnmfordplaihly demonstrate the existence of a surface film 
In water under ordinary conditions. Small particles of heavy substances, like a 
needle, or fine silver wire, or even drops of mercury will float on water when they 
llrst pass through a layer of ether ; but will sink without delay upon passing 
through alcohol. The mercury, when floating plainly rests imbedded in a cavity, 
separated from the water by a thin film, which seems to be connected with the 
glass. Bumford finally points out that the existence of a surface tension of the 
water Is of the utmost consequence In the economy of nature. Bat for the Influ- 
ence of that force the breese would carry away the water paiticles mechanically, 
much more easily than sand which is so readily blown up as dust and every 
continuous ocean breexe would result in an inundatior. 

70. 1807. LINE, H. F. Ueber Festigkeit und Fluessigkeit. QUb. Ann,, 
Vol. 25, p. 133-146. 

A liquid is characterized by the great mobilitv of its smalleet partidee* be- 
cause of an almost entire absence of Interior friction. Particles within the liquid 
are in perfect equilibrium since they are attracted (or repelled) equally on all 
sides by their neighboiing particles. But particles composing the surface of the 
liquid, are attracted downward only, because there are no particles above to com - 
pensate for that downward force. 

Thus the surface forms a fllm that is pressing against the interior of the fluid. 
This condition of the surface resembles the sella state, and some experiences on 
surface resistance (see No. 60.) strongly favor such a view. Link now argues that 
the solid condition consists in an interior multiplication of such surfaces, resnlt- 
Ing in the formation of fibers and lamels. He declares the liquid condition to be 
the normal form of matter. 

71* 1807. BIOT. On the Theory of Laplace. Reported by Gilbert 
QUb.' Ann., Vol. 26, p. 233-234. 

The dlstnlgnishing feature of Laplace's theory is that all explanations of ca- 
pillary phenomena are derived from the shape of the liquid surface. In plain 
surfaces there exists a force of unknown absolute value, piessing in a normal di- 
rection against the liquid. When this surface changes to concave, this force 
becomes less, in proportion to the curvature. When the surface becomes convex, 
this force increases in the same proportion. 

If now a capillary tube be dipped Into water or mercury, a concave or a eon- 
vex meniscus is created respectively ; but thi» meniscus cannot remain on a level 
with the outside horizontal surface, because in both cases the meniscus pressure 
Is dliTerent from the outside surface pressure, exerted in opposite direction ; and 
rise must therefore take place in the case of a concave meniscus, and depression 
in the case of a convex meniscus in order to equalise the difference in tne con- 
tending normal forces. 

It follows that rise or depression must increase when the curvature of the 
meniscus increases, that is, when the diameters of the tubes decrease. 

Laplace arrives at these rcbults bv strictly mathematical i*easonlng8 and tests 
the correctness of his theory by applying it to difTerent capillary phenomena. 
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72* 1807. LINK, H. F. Fortgesetzte Unteraachiiog aeber Adhaesion 
tropfbarer Koerper. QUb, Ann.^ Vol. 26, p. 147-151. 

Making experlmenU on the dliplacement of Uqnids from solid plates by other 
liquids, in order to decide between the theoiy of surface attraction hj Carradori 
and the existence of repellent rapors as presumed by PreTost. (See Nos. 68 and 40.) 

78. 1807. TRALLES. Correction by Senkwagen (areometers.) OUb, 
Ann., Vol. 27, p. 255. 
In determining specific frravities by means of areometers, the liquid when 
wetting the stem, rises around iu producing a force which exerts a pull downward, 
thus requiring a correction which may be determined by experiment. 

74L 1808, CLAIRAUT. TJUarie de la figure dt la terre. Paris, 1808, 
p. 106-128. 
Clairaut was the first to subject the phenomenon of capillary action to an ex- 
act mathematical analysis, (see No. 64.) but his solution of the problem fails to ac- 
count for the experimental law observed by Jurin. (See No. ift.) 

75. 1808. LINK. Ueber Anziehung und Verwandtschaft OUb. Ann., 

Vol. 30, p. 12-22. 

Belterates his theory of the nature of the solid state, (the smallest particles 
of a solid are supposed to be liquid surfaces, in the shape of lamels or fibers,) 
(see No. 70.) Solution takes place by the liquid entering the interstices between 
ilie lamels, then by virtue of mutual attraction, the surfaces vanish, and the solid 
becomes fluid. Speed of solution is not always a measure of afllnity, as it 
also depends on the physical conditions of the solvent and the body to be dis- 
solved. 

Chemical affinity is manifested sometimes by merely rubbing substances to- 
gether, e. g., potassium sulfate and lead acetate liquefy under this condition ; re- 
versedly, oy an intimate mixture of potassium sulfate and calcium chlorid, 
double decomposition results, neither product being deliquescent. 

76. 1809. BIOT. On the Theory of Laplace, II. Gilb. Ann., VoL 33. 

p. 117-140. 

Beports on Laplace's Supplement to the theory of capillary action (see No, 04,) 
which in practically a generalisation of his former theory. (See No. 71.) 

After establishing the law that in prismatic tubes of like nature, of what- 
ever shape, the bulk of liquid raised above the level by capillarity, is in pro- 
portion to the inner circurofei'ence of their cross sections, Laplace proceeds to 
verify his theory by applying it to different capillaiy phenomena. Observations 
made by Gay Lussac and Hauy are here recorded. 

Finally reviewing preceding theories, Laplace acknowledges the close ap- 
proach of Jurin*s view (see No. lo,) to his own theory as laid down in this supple- 
ment. 

77. 1809. BRANDES and GILBERT. Ueber die Theorie von Laplace. 

OUb. Ann,, Vol. 33, p. 1-14, 141-182, 275-338, 373-394. 

Giving a detailed exposition of the theory of Laplace and of its exemplification 
by various capillary phenomena. (See Nos. 64, 71 and 76.) 

78. 1810. BUSSE. Versnche, am zwischen Cohaesion and Adhaeeion 

za unterscheiden. OUb. Ann., VoL 34, p. 152. 

It is presumed that two well polished plates of marble or brass touching each 
other by their polished suriaces. are held together by two forces which perhaps obey 
the same law: 1) Cohesion, acting at infinitely small distances, and 2) Aaheslon 
acting at finite spaces. When the plates are moved in a direction parallel to their 
surface, it is claimed that only the former force is opposing, but when pulled in a 
normal direction, both forces are to be overcome. 

79. 1814. LINK. H. F. Theorie der Flaessigkeit and Feetigkeit OUb. 

Ann., Vol. 47, p. 1-43. 

The ultimate essence of fluidity consists in the perfect mutual neutralisation 
of the attraction which the particles in the interior of the fluid exert upon them- 



selves. In viscid liquids there is no complete neutralization, and this causes the 
particles to move less freely. Such a condition approaches the solid state^ which be- 
comes especially manifest at the surface of the liquids. (See No. 70.) Link credits 



Leidenfrost (See No. 38,) with having previously called attention to the solidity of 
liquid suriaces. Link then gives his views on solidity and electric action, and 
on various chemical phenomena. 
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80. 1816. GIRARD. Moavement des floides dang lea tubes capilUdres. 

Ann. Chim. Phys,, (2) Vol. 1, p. 436. 

States that Dabuat (see No. 88a,) experimented on the flow of liquids 
through capiUarj tubes, and also reviews the work of Gerstner. (See No. 
61.) From his own researches he arrives at a quadratic equation expressing the 
relation between the velocity of outflow, the constant height of the liquid and the 
length and diameter of the capillary tube. The quantity of outflow under deflnite 
eonditions varied in the proportion of 1 :4 when the temperature varied from 1^ to 
W*C. These variations he ascribes to the existence of a liquid film, which lines 
the inside of the tube, and which increases in thickness when the temperature is 
Increasing. Oirard calculates the thickness of this film to be not less than 6-10 
mm. at (r C, but at 100° not more than 1-1000 mm. 

SI. 1816. HACHETTE. M^moire relatif k r^coulement des floides par 
des orifices & minces parois et par des ajutages cylindriques 
ou coniques. Ann, Chim, Phys,, (2) Vol. 3, p. 78. 
Records the changes that take place in the velocity and in the shape of a liquid 
jet, passing through capillary tuoes when the following influences are vary- 
ing: Diameter, length and shape of the outlet tube, the surface against which it 
rests, the height and the nature of the liquid in the vessel, and the influence of the 
surrounding air. 

82. 1817. FARADAY. On the escape of gases through capUlary tuhes. 

QuaH. Jour. Science, Vol. Ill, p. 354. 

Desiring to ascertain whether there was any connection between the mo- 
bility of gases and their speciflc gravitie^ Faraday observed the time which 
was necessary for different gases to escape through a capillary tube of SO inches 
in length, attached to a copper vessel holding luo cubic Inches, during which time 
the pressure was reduced fi'om i atmospheres to 1^* The result eeemed to dem- 
onstrate that the relative mobilities of the gases ara in inverse ratio to their 
speciflc gravities. At low pressures, however, tbei-e was no apparent connection 
between the densities of gases and their passage through narrow tubes. 

83. 1817. PETIT, Ohservations sur les tubes capillaires. Ann. Chim, 

Phys., (2) Vol. 4, p. 64. 

Defends the theory of Laplace against some doubts which were raised by Bru- 
nacel in GiomdU dU Fiiiea, Chimicay etc 

84. 1817. GIRARD. Ecoulement lin^re de diverses substances liqui- 

des par des tubes capillaires de verre. Ann. Chim. Phys., (2) 
Vol. 4, p. 146. 

The velocity of motion of a fluid through a capiUary tube depends on two dis- 
tinct influences: 

The specific viscosity of the fluids. 

The attraction of the material of the outlet tube for the fluid. 

The latter influence causes the formation of a liquid fllm lining the interior of 
the outlet tube. (See No. 80.) At temperatures below the boiling point, this influence 
will prevail over the flivt one. It is shown, for example, that oil of turpentine, 
and even a syrupy solution of sucar in water require less time to flU a given 
volume than does alcohol flowing tnrough the same tube at the same tempera- 
tures. However, near the boiling point of the fluids, the second influence will 
vanish, and the viscosity is then probably measurable by the length of time which 
is necessary to flU a given volume. The fact that mercury flows out equaUy fast 
at dUTerent temperatures, supports the fllm theory. 

85. 1817. HACHETTE. Sur les veines fluides qui ee forment dans 

les ajutages cylindriques et coniques. Ann. Chim. Phys., (2) 
Vol. 6, p. 52. 
Studied the conditions under which a fluid running through a tuba, wiU fill 
out this tube, or contract within it thus partly separating from the tube. 

86. 1817. PETIT. Lettre relatiye k la critique de la th^orie capillaire. 

Ann. Chim. Phys., (2) Vol. 5, p. 404. 
Concerning the controversy with Brunaoci, (see No. 88.) 
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86a. 1817. EMMETT. On capillary action. PkU. Mag,, (2) Vol. 1, 
p. 115-332. (1817.) 
Stodied the influence of temperature on capillary phenomena. (See C. Wolf, 
Pogg. Ann,, Vol. 101, p. 660. (1867.) 

87. 1817. GIRARD. Snr ]' 6conIement de T Ether et de qnelques an- 

tres fluides par des tubes capillaires de verre. Ann. Chim, 
Phys., (2) Vol. 6, p. 225-34. 

Starting from the proposition that the yiscotities of liquids, when they are 
near their boiling point, are then measurable by the time required for a given 
amount to flow through capillary tubes, (see No. 84.) Girard flnds that 
the Tlscosities of ether, water and alcohol at their boiling points, are in the pro- 
portion of 80 : 107 : 800. Thus alcohol proves to be moi^e viscid than water. 

Girard further demonstrates that the viscosity of ether and water maintain 
their proportionality also at lower temperatures, while the viscosity of alcohol in- 
creases in a much greater ratio when the temperature decreases. 

Finally Girard observed the ascent of ether, alcohol, milk and water in ca- 

SlUary tubes, flnding, as he expected, their succession difTerent from their dassi- 
cation according to their speciflc viscosities. 

88. 1819. LAPLACE. Condd^rations ear la th^rie dee ph^nom^es 

capillaires. Ann. Chim. Fhy»., (2) Vol. 12, p. 5. 
General reflections suggested by his theory on capillarity, (see No. 64,) i^lso 
demonstrates that Thos. Young's idea of the existence of both an attractive and a 
repellent (caloric) power between the smallest i>articles (see No. 68.) is in accord 
with his own theory. , 

89. 1819. GIRARD. M^moire sur les atmospheres liquides, et leor in- 

flaence sur Taction mutnelle des mol^ules solides qu'elles en- 
veloppent. MSm. Ac R. Sc. Ingt. France, Vol. IV, p. 1-98. 

Deduces certain laws from the phenomenon of particles settling within a 
liquid, advocating the existence of a liquid film surrounding each particle. 

90. 1821. YOUNG, THOMAS, Dr. (?) (A letter signed S. B. L.) Re- 

marks on the depression of mercury in glass tubes. QuarU Jour. 
Science, Vol. XI, (1821) p. 83-85. 

While rejecting a sweeping statement made by Mr. Ivory in the EneydopcBdia 
Britannica, which abruptly denied to Thos. Toung, all his merits with regard 
to the theory of capillarity, the latter or his representative points out that in the 
Bncycl. Brit. Buppl., (1819) Art. FluidSy edited by Mr. Ivory, there occurred a series 
of numerical errors in the figures for the depression of mercury in glass tubes. 

91. 1821. LAPLACE. Sur Tattraction des corps sph^ques, et sur la 

repulsion des fluides ^lastiques. Ann. Chim, Phyt., (2) Vol. 18, 

p. 181. 
Discusses the attraction one sphere exerts upon another which it sur- 
rounds, and gives a theory of the gaseous state, assuming each molecule to be 
surrounded by a heat atmosphere which counteracts the attraction between each 
two molecules. From the algebraic formula, which expresses his theory, the laws 
of Mariotte (Boyle) and of Gay Lussac are readily deducible. 

92. 1821. LAPLACE. Eclaircissements de la thforie des fluides ^las- 

tiques. Ann. Chim. Phys., (2) Vol. 18, p. 273. 
A paper, largely embracing theoretical considerations. 

93. 1821. NAVIER. Sur les lois du mouyement des fluides, en ayant 

6gard k Vadh6sion des molecules. Ann. Chim. Phys., (2) Vol. 
19, p. 245. 



Navier establishes an elaborate mathematical expression for the velocity of 
motion of liquids through square tubes, and verifies his result by applying to it 
the observations made i)y Uirard. (See No. 80.) 



Digitized by 



Google 



REFERENCES TO CAPILLARITY. 116 

04. 1822. LAPLACE. Addition au M^. snr la th^orie dee floides^laB- 

tiqnes. Ann, Chim, Phys,, (2) Vol. 21, p. 22. 

The solid, the liquid and the gaseous conditions are the result of the compara- 
tive maffoitudes of the following forces: 

) Attraction between each molecule and those surrounding it. 



1) „ --. 

S) Attraction between that molecule and the caloric atmosphere of the 8ur< 
rounding molecules.. 

8) The repulsion between its own caloric atmosphere and those of its neighbor- 
ing molecules. 

95. 1822. CAGNIARD, DE LA TOUR. Expoe^ de quelques itodtats 

obtenus par raction de la chaleur et de la compression sur 

certains liquides, tels que Teau, Talcool, Tether snlfurique et 

Tessence de p6trole rectifi^e. Ann. Chim. Phys., (2) Vol. 21, 

p. 127. 

When alcohol or petroleum ether or sulfuric ether are inclosed in a strong 
asf tube, and All not more than half its Tolume, the liquid expands upon 
_ jing heated, until it occupies about double its former space ; when now the heat 
Increases, the liquid disappears and the tube contains the vapor. Upon cooling, 
clouds appear inside the glass, and the liquid is formed again. In similar experi- 
ments with water, difficulty arises in that water corrodes the glass, impairing iu 
transparency. 

96. 1822. CAGNIARD, DE LA TOUR. Supplement to the former 

memoir. Ann. Chim. PhyB.^ (2) Vol. 21, p. 178. 

Cagniard found that ether completely volatilizes in closed glass tubes at ISO*' 
C, exerting a pressure of 87-88 atmospheres, and alcohol at t07® C, exerting a pres- 



£1 



' sure of 119 atmospheres. Water seems to completely volatilize at the temperature 
of melting zinc, (438^ C.) A vacant space in the containing glass had to be allowed 
in each case for the expansion of the liquid prior to its volatilization. 



97. 1822. FISCHER, N. W. Ueber die Eigenschaft der tierischen 

Blase, Fluessigkeiten durch sich hindurch zu lafisen. QHh. 
Ann., Vol. 72, p. 300. 

The property of animal membranes to be permeable for liquids was discovered 
by Fischer in 1812. Here he makes some general statements as to the conditions 
under which liquids pass through such membranes. He mentions, for example, 
that the duration of passage depends to a great extent on the nature of the mem - 
brane ; thus, the sheep's bladder, although very thin, is not very permeable by 
liquids ; only to about the same extent as that of oxen. 

Fischer then describes the following striking phenomenon: A tube closed at 
the bottom by a bladder, and containing water and an iron wire, was placed in a 
solution of a cuprous salt, the level of the latter solution being hisher than that of 
the water. The latter then rose to four inches above the outside level, while cop- 
per was deposited inside by the iron wire. In modifications of this experiment it 
was shown that rise took place only in case a chemical reaction was involved. 

98. 1823. DOEBEREINER. Remarks on capillary action of fissures. 

(Communicated by liebig.) Ann. Chim. Phys.y (2) Vol. 24, 
p. 332. 

Relates his well-known experience where hydrogen which was kept over 
water in a bell jar, escaped through a crack in the glass, causing the water to rise 
Inside to more than one-third of the interior volume. Oxygen, nitroKen and air 
did not show this behavior, which is due, according to Doebereiner, to the nmall- 
ness of the atoms of hydrogen, which are at the same time surrounded by atmos- 
pheres of heat of much greater energy than those suri'ounding the atoms of other 
gases. 

Doebereiner furthermore alludes to the experiments of Faraday (see No. 8S,) 
and of Dr. Soemmering, who demonstrated that dilute alcohol may be concen- 
trated by allowing it to stand in a glass with a bladder tied over its mouth; the 
vapors <n water seem to pass through the pores of the bladder more readily than 
the ytijtoTB of alcohol. 
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99. 1823. BECQUEBEL. Des conrants ^lectiiqueB qui ont lieu dans 
lee actions capiUaires. Ann, Chim. Phys., (2) Vol. 24, p. 337. 
Beequerel observed that electric action takes place even in cases where chem- 
ical affinity is out of question, and concludes that capillary action produces elec- 
tric currents. Platinum sponge or charcoal absorbing diluted acid, even the mere 
dipping of platinum foil into dilute acid, causes the needle of a fine galyanoscope 
to be deflected. The same phenomenon takes place when solid or liquid acida, or 
alkalis, or neutral salta are dissolved in water. Intensity and direction of the 
current is dependent on the conditioni. 

lOO* 1825. GILLEBOU. On a singular capillary phenomenon. Quart. 
Jour. ScUnce, Vol. XIX, p. 135. 
A capillary column of mercury, which usually stands below the outside mer- 
curial surface, may be raised above this level by most carefully raising the tube 
which contains it. The curvature of the surface of the column change^ on Its way 
from convex to concave. But upon lowering the tube now a little, the surface of 
the column becomes convex, although it still stands above the level. GiUeion 
therefore concludes that the curvature of a fluid is but an accessory circumstance 
and does not determine the nature and height of capillary rise or depression. 

101. 1825. GIBABD, T. 8. On the attraction manifested at sensible 

distances by solid surfaces moistened by, or inmiersed in, a 
liquid. Quart. Jour. Science^ Vol. XX, p. 379. Also see Ann. 
Chim. Phys., (2) Vol, 29, p. 260. 

Oirard suspended two glass plates of equal siae in water opposite to each other 
and imparted to each the motion of a pendulum. He then recorded the average 
timeofone-half oscillation when the plates were reasonably apart. Now they 
were brought within such small distances (defined by intervening thin wires of 
known thickness) as to bring into mutual penetration the liquid layers assumed 
to exist upon the surface of each plate. 

Measurements then demonstrated that the oscillating motion of the plates was 
manifestly retarded, which became the more evident the thinner a wire was em- 
ployed. Therefrom Girard concludes that plates which are suspended near each 
other in a parallel position in liquids which are capable of wetting them, are per- 
ceptibly attracted by virtue or a power acting at flnite and measurable distan- 
ces, and emanating from the strata of liquid condensed upon the surfaces of the 
plates. 

102. 1826. DUTBOCHET. On Endosmosis. Journal de Pharmacies {1S26) 
First account of that phenomenon. 

108. 1826. LINK, H. F. Ueber die Festigkeit der Koerper. Pogg. 
Ann., Vol 8, p. 25-37, 161-164, 283-298. 

104. 1826. FABADAY. Ueber die Anfbewabmng yon trocknen Gas- 
arten ueber Qnecksilber. Pogg. Ann., Vol. 8, p. 124. 

Three specimens of carefully dried oxy-hydrogen gas were kept for 16 months 
over mercury in glass bottles which were closed with well ground stoppers, and 
invertedly placed into a vessel containing suflicient mercury to reach to the neck 
of the bottles. 

Bzamination of their contents after IB months revealed the fact that one con- 
tained air, and the other mixtures of air and oxy -hydrogen gwa. Faraday con- 
cludes that the air must have entered between the mercury and the glass, and thus 
proved that gases which are kept over mercury in si ass tubes are liable to escape 
thorough the small space between the mercury ana the walls of the glass. 

PoggendorlTadds in a note that this phenomenon may be referred to the same 
cause as that observed by Doebereiner. (See No. 98.) 

105. 1827. MAGNUS, G. Ueber einige Erscheinungen der Capillari- 

taet Pogg. Ann., Vol. 10, p. 153. 

Magnus is the author of an interesting experiment, which in a modlAed form, 
is mentioned by Tait (see later) viz., that the evaporation of water from the sur- 
face of an animal membrane, tightly fitting over the top of a glass tube, can draw 
upward a considerable column of mercury (three inches In these experiments.) 

To such an evaporation he likens the escape of hydrogen through fissures in 
Doebereiner's experiments. (See No. 98.) 

Pronouncing the action of animal membranes to be a capillary phenomenon, 
and alluding to the discovery of the membrane phenomena (enaosmosls) bv 
Dutrochet, (see No. 101) he observes that water passes through the pores of a blad- 
der more easily than salt solution, which explains why the rise invariablv occurs 
in those tubes containing the brine. On this basis he gives a complete explanation 
«f the phenomenon described by Fischer, (see No. 97.) 
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106. 1827. FISCHER, N. W. Ueber das Verhalten der Risse in Gift- 

sem zu den darin entha]tenen Flussigkeiten. Pogg. Ann,^ 

Vol. 10, p. 481. 
Makes dlBtinetion between the effects of wide and narrow fissures. He obeerred 
that the very narrowest fissures did not allow any interchange of liquids, except 
in one case on record, where silver nitrate was kept in the fissured glass which 
was standing in water ; the latter afterwards showed no trace of silver by means 
of delicate tests ; but the electric current deposited traces of silver in the insid* 
vessel and formed sine or copper nitrate in the outside glass. 

107. 1827. FISCHER, N. W. Capillarwirkongen der tierischen Blase. 

Pogg. Ann,, Vol. 11, p. 126. 

Confirming in general the results obtained by Magnus, (see No. 106.) he records 
among other observations the fact that the action of water through a membrane 
is especiiUly remarkable towards cupric chlorid, but insensible towards silver ni- 
nitrate, gold solution and stannous chlorid, because these solutions are reduced 
or decomposed during the operation. 

With reference to Magnus* experiment on the rise of mercury caused by evap- 
, _« .*- V «._.».-„_. ^ . ., — ►fv^— " 



oration of water, (see No. 106.) Fischer states that evaporation of water may draw 
up the mercury much higher than three inches, probably to the height of the 
mercury in the oarometer, provided that the space immediately below the bladder 



Fischer further remarks that alcohol does not readily penetrate a bladdert 
which Bufiiciently explains the observation of Soemmering. (See No. 08.) 

108. 1827. POISSON. Note sur les effets qui peuyent dire prodnits 

par la capillarity et Taffinit^ des substances h^t^rogSnes. Ann. 

Chim. Phys., (2) Vol. 36, p. 98-101. Also see Pogg. Ann,, Vol. 

11, p. 134. 



He accounts for the phenomenon of endosmosis by supposing the pores of the 
_jmbrane to act as capillary tubes. Of two liquids on opposite sides of a mem- 
brane, the one which would rise higher in a capillarv tube of the same material 



as tbe membrane would also pass into the other liquicf. His explanation, however, 
fails to recognise the existence of the current in opposite direction. 

109. 1827. DUTROCHET, HENRI. Nouvelles observations sar Ten- 

dosmose. Ann. Chim., (2) Vol. 36, p. 893-400. See also Pogg. 
Ann., Vol. 11, p. 138. 

Dutrochet holds that the fiow of li<mids in both directions through membranet 
■peaks against Poisson's theory. (See No. 106.) He further finds that while in the 
case of water and other liquids, the change of level taket place in conformity with 
the superior capillary rise of water, in other cases (oil of lavender, alcohol of 86^ 
Be., olive oil.) the fiow occurs contraiy to what should be expected from the 
observed capillary ascents. Poggendorff in a note points out the probable fallacy 
of the latter experiments. Dutrochet remarks that these phenomena may also 
be observed with porous thin plates of inorganic material, and finally emphasizes 
the bearing which endosmosis has upon physiological processes. 

110. 1828. IVORY. On the Theory of Capillary Action, and the De- 

pression of Mercory in the tubes of Barometers. Phil. Mag., 
Vol 3, (or 6?) p. Ml. 

111. 1828. MUNCKE, G. W. Ueber Leidenfrost's Versuch. Pogg. 

Ann., Vol. 13. p. 236. 

Here the following Ifteratare on the subject is recorded: Leidenfrost (see 
No. «.) Klaproth, AUg. Jour. Chan,, Vol. 7. p. 646. Rumford. QiXb. Am., Vol, 17, p. 88, 
Doebereiner, Schweigga't Jowm,, Vol. 29, p. 43, or QiXb. Ann,, Vol. 73, p. Sll, and Vol. 
87, p. 447. 

112. 1828. DUTROCHET. Nouvelles recherches sur I'endosmose et I'ex- 

osmose. Ann. Chim. Phy$., (2) Vol. 37, p. 191. 
Makes use of his Bndosmometer to render the osmotic action visible. When 
water is placed in the outside part of this Instrument, and an aqueous liquid 



miscible with water, (e. g. a solution) inside, water invariably passes the mem- 
brane in grreater quantity than the inner liquid does in opposite directio: ** 
the latter rises in the stem. 
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118. 1830. PRECHTT. On the Adhesion of Metalfl. Quart. Jour. 

Science, (2) Vol. 7, p. 196. 

Prechtt obterved that, if two plates of copper adhere with a force of SI 
i^rahw, then one of these copper plates will adhere to a similar plate of bismuth, 
sine, tin, or lead, with the same force, although two plates of any of these latter 
metals wiU adhere with less force. 

114. 1830. POISSON. M^oiresor r^oilibre dee floides. Mhn. de 
VAcad, de$ Sciences, Vol. 9, p. 1^. (1830) See also QuaH. Jour. 
Science, (3) VoL 1, p 595. 
ArrlTing at several equations pertaining to the equilibrium of Holds, he eon- 
tends that capillary phenomena are due to molecular action, resulting from both 
an attraction and repulsion by caloric atmospheres, and modified not only by 
the form of the surface, as maintained by the theory of Laplace, (see Na 64,) but 
also by a peculiar state of compression of the liquid within its surface film. 

115« 1830. GAUSS. Prindpia genendia theoriae floidomm in statu 

aeqoilibrii. CommenL Sac. OofHng, Vol. 7, p. 39-83. See also 

Gaus^ Werke, Vol. 5, p. 29-77, (1877). 

Gauss arriired at the equation of Laplace for the oapUlarr surface of a liquid, 
but approached the subject from a broader principle, that of tue conserration of 
' energy. Further details cannot be giTen here, as tbey inyolve the extensiye use of 
purely mathematical terms. 

116. 1830. FISCHER, N. W. Leidenfrost's Versnch. Fogg. Ann., 

Vol. 19, p. 514. 

Fischer thinks that Leidenfrost's Phenomen<m, in the case of water, oonsists 
in a decomposition into Oxygen and Hydrogen, induced by heat, and in their 
spontaneous recombination, aqueous Tapors oeing formed. 

117. 1831. POISSON. Nonvelle th6orie de Taction capillaiie. Ann. 

Ckim. Phy$., (2) Vol. 46, p. 61-70. 

GiTea a brief review of the mathematical development up to his time of the 
theory of capillarity embracing the theories of Clairaut, Thomas Young, Laplace 
and Oauss. He claims the theories of Laplace and Gauss to be deficient in that 
thCT do not take into account the variation in density of a liquid near its free 
surface and near their surface of contact with a solid body. (See No. 114.) On 
these premises he announces his **NouTelle th6orie" to be established. 

118. 1831. POISSON. NouveUe thhrie de Taction capOlaire. Paris, 18S1. 

The purpose of this work is to rectify an alleged omission in all preceding 
theories of capillaritr, by evolving an equation for the capillary surface of a li- 

?[uid, at the same time taking into account the variation in density near its sur- 
ace and near iu contact with a solid body. (See No. 117.) Poisson claims that if 
this point is ignored, the theory would neither lead to capillary elevation nor de- 
pression. Subsequent chapt<>rBgivea mathematical treatment of various o^iil- 
lary phenomena, evolved on the same basis. 

In Notes and Additions he gives bis views of the molecular constitution of 
matter, especially liquids, (see No. 114,) also some experimental material, such as 
the capillary behavior of mixtures, and the depresblon of Merrury in capillary 
tubes, recording Dolong's theory. (See No. 1S4.) 

1 10. 1831. DUTROCHET, HENRI. Experiences sor la circalation des 

liqoides dans les tubes de verre yerticanx. Ann. Chim. Phy$., 

(2) Vol. 48, p. 268-281. 

Water contained in a vertical glass tube exhibits a circulating motl<m when 
dliferent t(*mperatures are applied to opposite sides of the glass. At or above 
IS® B. the motion responds readily to slight thermal dilTerences ; at or below 10® 
B. there was no motion observed even when the change in temperature was 6®. 
Addition of Acids, Alkalies and Salts increased the sensibility, also dUHised light 
«eemed to have a decided influence on the motion of pure water. 
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120. 1832. DUTROCHET, HENRI. Rechel-ches sar rendoemose •! sur 

la cause physique de ce ph^nom^e. Ann, Chim, Phys,, (2) 
Vol. 49, p. 411. Also see Pogg. Ann., Vol. 28, p. 459. 
Studyinar the oemotio action of water towards eolntions of Sodiam chlorld and 
Sodinm snlTate of equal densities, he found the ratio of their osmotic velocities 
equal to exactly 1:S. An exactly parallel relation he thinks to exist between the 
capillary rise of both liqnids and of water in the same glass tube. 
In Pogg, Ann. a critical report on this paper is giren. 

121. 1832. DUTROCHET, HENRI. Du pouvoir d'endosmose consid^i^ 

comparative dans quelques liquides organiqnes. Ann, Chim, 
Phy9,; (2) Vol. 61, p. 159. Also see Pogg, Ann,, Vol. 28, p. 359. 

Preparing solutions of Gelatine, of Gum arable, of Sugar, and of Albumen, aU 
of equal density, and determining the velocity of endosmosis of water towards 
them severally, ne finds the osmotic power Increasing in the following order: 

Gelatine; Gum ; Sugar ; Albumen ; the relation between Gelatine and Albumen 
being as 1:4. 

122. 1832. BUFF, H. Leidenfrost's Versuch. Pogg. Aim., VoL 26, 

p. 691. 

BuflT sees in the phenomenon the natural effect of heat, which counteracts 
adhesion between fluid and solid by increasing the distance between their mole- 
cules. Absence of adhesion hinders the passage of heat from the glowing snrface 
to the fluid, hence evaporation is retarded. If chemical alflnity exists oetween 
both, tv>e contrary takes place. 

BuflT flnally verifles and discusses Perkin's experiment (described in No. 111.) 
in which It was demonstrated that water and steam contained In a vessel with 
red hot waUs will not escape through a smaU opening at the bottom of the vesseL 

128. 1832. BESSEL. Beobachtungen in Bezug anf die Gapillarit&t 

beim Barometer. Pogg, Ann,, Vol. 26, p. 451-455. 

Bessel observed that the meniscus of Mercury In the longer arm of a barometer 
gradually diminished and even became concave. During this change air had col- 
lected above the mercury. After expelling this air. the meniscus became strongly 
convex, and the mercurial height was oonslderably lessened, seemingly more than 
if capillarity alone had been the cause. 

124. 1832. DULONG. Beobachtungen in Bezug aul die Capillaritat 

beim Barometer. Pogg, Ann,, Vol. 26, p. 455-458. from Poisson, 
Nouv, Thkrie, (see No. 118). 
The phenomenon of Mercury adhering to glass In freshly made barometers, ob- 
served by Dom. Casbois, he explains by the theory that during the boiling, Mer- 
curic Oxid Is formed which greatly moaifles the action between Mercury and glass. 
When Mercury Is boiled In an atmosphere of Hydrogen, no such phenomenon 
is noticeable. 

125. 1832. BOHNENBERGER. Beobachtungen in Bezug auf die Ca- 

pillaritat beim Barometer. Pogg, Ann., Vol. 26, p. 458463. 

Determined experimentally the caplUary depression of Mercury In barometric 
tubes of diflTerent diameters, In comparison with a normal barometer. An addi- 
tion of 1-00 per cent, of Silver to Mercury renders the mercurial surface less con« 
vex and diminishes the capillary depression. Air seems to have a depressing in- 
fluence on Mercury In barometric tubes. 

126. 1832. MAGNTIS, G. Ueber die Verdunstung von Flussigkeiten auB 

Haarrohrchen. Pogg, Ann,, Vol. 26, p. 463. 

By placing several tubes of different widths, open on top, and each fllled with 
water to a certain mark, under the receiver of an air-pump, containing a dish 
with sulfuric acid, it was found that evaporation did not take place In proportion 
to the free surfaces of the water, but that the column of water decreased more 
rapidly in capillary than In wider tubes. 
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127. 1832-33. LINK, H. F. Darstellang Ton Poiflson's Theorie der 
Capillaritat Pogg. A.nn, rVol 26, p. 270-287, (1832). Vol. 27, p. 

193-238, (1833). 

The flnt part oontaiDS a critical compariBon between Poisson's and Laplace's 
theoriea. The second a detailed expoeitibn of Poisson's Nouvelle thtorie, (see No. 
118). Pronounces Poisson's theory of the Tariatlon in density to be an arbitrary 
assumption wliich he asserts we will nerer be able to yerify. 

128. 1833. LINE, H. F. Neue Yeraache uber die Capillaritat. Pogg. 

Ann,, Vol. 29, p. 404-414. 
By nsing plates of glass, copper, zinc, etc., placed at an angle to each other, he 
obsenred the height to which different liquids (Water, Sulfuric and Nitric Acids, 
Alcohol, Ether,) rose at the line of approach. The height seemed to be the same 
In aU oases. (See No. 129.) 

129. 1834. LINE, H. F. Neue Versache fiber die Capillaritat Pogg. 

Ann., Vol. 31, p. 693-599. 
Records the fact that water rises to the same height between parallel plates of 
copper, zinc or glass. The following liquids are named in declining order with 
regard to the height to which he observed them to rise between parallel and equi- 
distant plates, Tix: Strong Acids, Water, Caustic Alkali, Potassium Acetate, 
Alcohol, Ether. 

IdO. 1834. GRAHAM, TH. On the Law of the Difftision of Gases. 
PhU. Mag., (3) Vol. 2, p. 176-190, 269-276, 361-868. See also 
Pogg. Ann., Vol. 28, p. 331-368. 
Starting from Doeberelner's obserration, (see No. 980 he evoWes the following 
law of diffusion : When two gases without chemical eifect upon each other, are 
separated by means of a porous membrane, the volume of the one gas passing 
through this membrane standi to the yolume of the other gas passing in the oppo- 
site direction, in inverse ratio as the square roots of the densities of both gases, 
proTided the pressure on both sides of the membrane remains the same. 

181* 1834. DRAPER, J. M. Some experimental researches to detemi- 

ine the nature of capillary attraction. Franklin Intt. Jour,, 

Vol. 14, p. 147-166. 

From many conclusive experiments (e. g. the generation of electricity by the 

simple act of separating a glass dish from a surface of Mercury,) the author infers 

that capillarity is maimy an electrical phenomenon. (See No. 99.) With regard 

to Huyghens phenomenon (see No. 7,) he demon stiates that electric discharges 

are taking place, whenever the mercurv drops from its unusual height to its 

normal level. He also seeks to explain tne phenomenon of osmosis and various 

physiological phenomena by the electrical theory. 

182. 1836. JERICHAT7, £. B. Ueber das Zosammenstromen fliissiger 
Kdrper, welche durch poroee Lamellen getrennt sind. Pogg. 
Ann., Vol. 34, p. 613. 
Water and sugar solution contained in a U tube and separated by means 
of a drop of mercury, will pass into each other (the water with greater velocity) 
"" — Th the space between the mercurv and the glass. (Compare No. 104.) 

hen using membranes, there is afwavs a flow in both directions, but a general 



through the space between the mercurv and the glass. (Compare No. 104.) 

When using membranes, there is always a flow in both directions, but a 

law, lik<^ that of Graham for gases, (see No. 180,) was not observable for solutions. 



Nor could a definite relation be observed between osmosis and capillarity as it 
was supposed to exist by Dutrochet. (See No. 190.) 

188. 1886. FRANKENHEIM, M. L. Dte Lehre wm der Cohtetion, Bres- 

lan, 1836. 
184. 1836. CHALLIS, Rey. JAMES. Report on the Theory of Oapillary 

Attraction. Brit. Assoc. Report, Vol. 4, p. 263-294. 

The review comprises on historical introduction, and subsequently a detailed 
exposition of the works of Th. Young, Laplace, Poisson, Gauss and Link. (See 
Nos. 08, 64, 118, 116, 128.) 
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185. 1836. FRANKENHEIM, M. L. Ueber die Cohaeion der flussi- 
gen Korper. Pogg, Ann., Vol. 37, p, 499. 



OiTes a table whleh contains the constants of capillaritv for a number of 
llqaids, e. g., water, aqueous solutions of acids, alkalies and salts, also ethers and 
Tolatile oils. 



186. 1836. DRAPER, J. W. Experiments on Endosmosis. Franklin 
Imt. Jour,, Vol. 17, p. 177-182. Vol. 18, p. 27-31. 

The phenomena of osmosis applied toj^ases, become the more pronounced, the 
iini 



illustrate this point. The motion through a barrier ceases when there is identity 
of chemical composition on both sides. 

187. 1836. DEGEN, F. Veranche uber die Netzbarkeit der Oberflache 

yerschiedener Korper. Pogg. Ann., Vol. 38, p. 449. 
Heat according to the author's experiments is a proper means to produce the 
wetting of solids by liquidp. He concludes that the adiiesion of the air to the 
solid is often responsible for its not being wetted by the liquid. 

188. 1837. BAUDRIMONT, A. Explication du pWnomSne que Ton 

observe en versant de Teau Bur des corps cbaufi^ jnsqu' an 

rouge. Ann, Chim, Phys^, (2) Vol. 61, p. 319. 

Bandrimont determines among other points the temperature of the liquid in 

the red hot vessel, and observes uiat the temperature of boiling water decreases 

when poured into such a vessel. Be Anally pronounces the phenomenon to be 

simply a process of slow evaporation. (See No. 140.) 

180. 1836. CHALLIS, Rby. JAMES. On Capillary Attraction and the 
molecular forces of fluids. Phil, Mag., (3) Vol. 8, p. 89. 
The author endeavors to show that the superficial variation of density in 
liquids (see No. 117,) may be neglected and Laplace's Theory of incompressibillty 
upheld. If it is assumed that the fluid molecules possess both a feebly attractive 
and a strongly repellent foi-ce. The repellent power however extends over a 
small, the attractive power over a much larger, yet immeasureably smaU area. 
Such a molecular constitution allows an easy explanation of the fluid condition. 

140. 1836. CHALLIS, Rev. JAMES. On the Phenomena of drops of 

oil floating on water. Phil. Mag., (3) Vol. 8. p. 288. 

Explains the phenomenon of oil spreading on water by applying thereto his 
theory on fluidity. (See Mo. 189.) 

141. 1836. LAURENT, AUGUSTE. Ph^nomdnes que pi^sente Teau 

vers^e Bur des corps chauff(^ au rouge, et sur quelquee illusions 
d'optique. Ann, Chim, Phys,, (2) Vol. 63, p. 327. 
Contrary to the observations of Baudrimont, (see No. 188,) who found the 
temperature of the drop of water in the red hot crucible to be not more than 60° C, 
Laurent observed 99*', by direct measurement (dipping a thermometer into 
the liquid,) not less than 96° C. Slow evaporation taRCs place when no wetting 
occurs, and rapid evaporation in the opposite case. The fluid touches only a few 
points, evaporation throws the liquid upward, causing it to vibrate and rotate, 
and to form symmetrical flgures. (See No. 196.) 

142. 1837. AVOGADRO. Experiences sur quelques points douteux 

relatifs & Taction capillaire. Ann, Chim. Phyg., (2) Vol. 65, 
p. 409-443, 
Experimental researches, undertaken with the aim to verify or correct the 
values for the constants of capillarity of Me^x^ury, as found by Gay Lussao (see 
No. 64 J and Poisson. (See No. 118 ) 

Avogadro determined the height of rise of Mercury in amalgamated tubes, 
and the angle which Mercurjr forms with moistened and dry glass tubes, ana 
with Iron and PlaUnnm, showing that the latter metal forms a greater angle with 
Mercury than Glass and Iron. 
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148. 1838. DUPREZ, F. Description of a phenomenon taking place 

upon mixing Alcohol and Water. BuU. Aoad. Roy, Belg.^ (1) 

Vol. 6, p. 402. 

WImd one or two drops of alcohol are added to water In a test tnbe, air biil>bl6e 

ariie In the liquid, forming a aorf ace eonm. Soon afterwards a line Jet of bnbb- 

ling liquid oomes out of the snrfaoe, sometimes as high as 8 oenttmetera. The 

moBon graduallj lesaeni and disappears. 

144. 1838. DRAP£R. Ein Diffanonsyersnch. Pogg. Ann,, VoL 43, p. 

88. Also see PAOoi. Mag., (3) Vol. 11, p. 559. 
Flaoeafllmof Tiscid soap lather orer the mouth of a 2 ounce rial; plaee orer 
this rial A Jar of Nitrous Ozid; in a few seconds the horisontality of the 111m 
will be disturbed, it will become convex, and at the end of 2 minutes it will form 
the greater part of a sphere S inches in diameter exhibiting brilliant colon. 

145. 1838. MILE, J. Vennch einer nenen physika schen Theorie der 

CapiUaritat Po^. ulnn., Vol. 45, p. 287-332 A) and 501-640 (B) 
See also Lieb. Ann,, Vol. 32, p. 191, (1839). 

A)— In a liquid bounded by a plane surface the molecules are supposed to ex- 
ist in an arrangement similar to that of a pile of cannon balls, each central ball en- 
Tironed by twelve others, their mutually attractive and repellent forces being in 
equilibrium. Any mechanical deformation of the surface changes the distances 
between the molecules, and calls into existence a tendency of the fluid to resume 
the plane surface. 

On this principle, a free llqnid mass, not inclosed in a vessel, (e. g. a drop) 
must assume the globular form, that 1^, bounded by an infinitely great number <^ 
planes. Similarly the formation of bubbles may be explained, and the surface of 
a drop or of a bubble must exert an inward pressure, the surface tension. By vir- 
tue of this tension depression and rise take place In capillarv tubes, depression 
corresponding to the formation of a drop, and rire to that of a bnble. (See J^o, Tl.) 

B)— By assuming capillary repulsion preponderant over attraction, the anther 
here accounts for cei-tain thermal capillary phenomena, snch as the fugitive mo- 
tion of water In a horixontal tube, if heated at one end ; also for the repulsion ob- 
servable between Water and Alcohol, and a multitude of other phenomena. 

146. 1840. EMSMANN, A. H. Bildong dee Leidenfrost'schen Tropfeng 

auf Glas. Pogg. Ann,, Vol. 51, p. 444. 
Emsmann demonstrates the phenomenon bv using a narrow glass Cube end- 
ing in a bulb containing water, which is briskly heated overalamp. He also 
observes that the water is not decomposed in the process. (See Na 116). 

147. 1840. BUFF, H. Uraache dee yer&nderlichen Einflosses der Oa- 

pillaritat beim Barometer. Lieb, Ann,, Vol. 36, p. 113. 

His experiments tend to support Du1ong*s view, (see No. 124.) Upon repeatedly 
boiling mercurv in barometric tubes and admitting the air, red Oxid of Mer- 
cury was seen to be formed, the meniecns became flat and adhered to the glass, 
even when near the boiling point. Boiling in an atmosphere of Guiwnio Ada 
gas did not materially alTect the curvature of the meniscus; but boiling the mer- 
cury with some Oxid of Mercnry in a current of Carbonic Acid gas caused the 
meniscus to become concave after cooling. 

148. 1840. KOPP, H. Ueber die Cohaaion einiger Fluangkeiten. Lub. 

Ann., Vol. 35, p. 230-284. 

Determined the cohesion of Water, Alcohol and Rape Oil by the force 
necessary to tear asunder a known surface of either of these liquids. Instead of 
usinir the customary adhesion plates, he suspended from one arm of a balance a 
small bell Jar of known dimensions, fllled with the liquid dipping into a reservoir 
containing the same liquid. 

140. 1840. RUSSELL, J. 8. On Floating Bodies. Proc, Roy. Soc. Edmbg, 
Vol. 14, p. 4M09. 
The aim of the investigations, which were conducted on the largest possible 
scale, was to determine the laws between the velocity of motion of floating bodies 
and the resistance of the fluid, and to apply the results to the purposes of naviga- 
tion. 
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150. 1841. HENRY. DnrchdriDgongdee BleisyonQuecksilber. Pogg. 

Ann.. Vol. 62. p. 187. 

Henry succeeded in transferrins Meronry from an upper watchglass to another 
below, by means of a solid rod of lead, ^ inch thick, bent in the shape of a sy- 
phon. In 6 to 6 days all the mercury had passed, and thus must have traversed 
the capillary interstices of the rod of lead. 

151. 1841. OERSTED, J. C. Eine neue Vorrichtung zum MeBsender 

CapiUaritat Pogg, Ann, Vol. 63, p. 614. 

The apparatus consists essentially of a non -capillary U tube, one arm of 
which is capped by a plate containing the capillary bore. The latter is then ca- 
pable of suspending a liquid column whose height is equal to the distance from 
the lower surface of the plate to the level of the liquid in the other arm of the U 
tube. 

152. 1841. SIMON, (de Metz). Recherches Bar la capillarity. Ompta 

Bjtndm, Vol. 12, p. 802-94. (See No. 202.) 

153. 1841. FRANKENHEIM and 80NDHAUSS. Ueber die Capilla- 

ritat der fluBsigen Korper bei verschiedenen Temperatoren. 

Erdmann*8 Journal, 1841, p. 401-245. 

The authors record the specific graTitiee and corresponding oonstanta of cap- 
illarity of the following liquids at Tarring temperatures: Water. Alcohol of diff- 
erent strengths. Ether, Carbon disulfid. Sulfuric Acid and Caustic Potash. 
The oapUlaritiet decrease at a greater ratio with the temperature than do the 
specific gravities, which contraolcto pait ofr Laplace's theory. (See No. 6A). 

154. 1842. PLATEAU, J. Ueber die Erscheinoiigen bei einer freien 

and der Wirkong der Schwerkraft entzogenen Flussigkeit 
Pogg. Ann,, Vol. 65, p; 617-619. From BuU. Acad. Brux., Vol. 
9, p. 17. 

The author's well-known experiment is here recorded wherein he demon- 
strates that a mass of oil suspended in a mixture of alcohol and water of equal 
denaity, assumes the globular form, and becomes flattened into an eUipeoidal body 
by rotation. 

155* 1842. PLATEAU, J. Ueber die Erscheinnngen bei einer freien 

and der Wirkang der Schwerkraft entzogenen Flussigkeit. 

Pogg. Ann., Vol. 66, p. 167-169. 

Continulnc his fundamental experiment (see No. IM,) the author obserres the 
rise of the oiiln wide tubes dipped into the oil globule and indicates precautlona 
necessary in order to succeed in this exx>eriment. 

156. 1842. BIEWEND, £. Bin Adhasionsphanomen. Po^. iirm., VoL 

67, p. 164. 

Globules of freshly melted gold, chemically pure, also alloys with silrer con- 
taining 60 per cent gold, were seen to adhere strongly to one another, losing this 
power upon prolonged exposure to the air ; pure silver did not show this phe- 
nomenon. 

157. 1842. BEEK, A. VAN. Eigenschaften des Oels, die Meereswogen 

za bes&nftigen and das Wasser darchnchtigza machen. Pogg. 

Ann,, Vol. 67, p. 419-462. Also see Ann. Chim. Phy$ , (3) Vol. 

4, p. 257. 

Gifes numerous historical references, most of which proclaim the eflicacy of 
oil in pacifying the waves. (See No. 81.) He suggesu the use of oil for the pur- 
pose of protecting the dams and dikes in HoUana against the erosive Influence of 
•tonnyseas. 
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158. 1842. BRAVAI8. Nonvellei tables des d^pressionB de mercnre 

dans les tubes da baromdtre. Ann, Chim. Phy»., (3) Vol. 5, 

p. 492-508. 

A final table records the depresAlon of Mercury for tubee of different diameters 
ranging from 4 to SO mm, and for an angle of contact between Mercury and GlaM» 
Tarying from 1S° to 48"*. 

150. 1842. DUTROCHET, HENRI. Observations relatives ft Taction 

motrice exerc6e sur la surface de plusieurs liquides tant par 

rinfluence de la vapeur de certaines substances que par le 

contact imm^diat de ces mdmes substances. Comptn Itendus, 

Vol. 14, p. 1028-1042 (2) and Vol. 15, p. 15-28. 

A drop of Ether tuspended oyer concentrated Sulfuric Acid covered with flow- 

en of Sulfur, will attract the powder. But when the acid is diluted below a epe- 

olflc gravity of 1.64e (equivalent to S Vols, of acid and 1 Vol. of water) the Ether 

will repel it. When the Ether touches the Acid, the phenomena are reversed, and 

■eem to observe the same dividing line in specific gravity as before. Similar 

conditions exist for Tartaric and Nitric Acids, when employing Ammonia, or OU 

of Turpentine, etc., as the volatile liquids. 

160. 1843. BRUECEE, £. Beitrage sur Lehre von der Diflflision tropf- 
bar flussiger Korper durch porose 8cheidewande. Pogg. Ann,, 
Vol. 58, p. 77-91. 
The author points out that difftision cannot consist merely of an exchange of 
fluids on both sides of the membrane, because concentrated solutions of Lead Ace- 
tate and PotasAium Bichromate, when separated by a membrane, do not precipi- 
tate, even though diUbsion be Induced by dissolving sugar in either of these 

The author also refutes the prevailing notion that strong chemical agents, as 
Sulfuric Acid, Nitrate of Silver or Nitric Acid destroy the action of animal mem- 
branes upon solutions. 

161* 1843. Report of a Commission regarding the effect of Oil 

on the Waves of the Sea. Pogg. Ann., Vol. 60, p; 316. 

The report of the committee on the sub^Jeot ventilated by Van Beek (see No. 
1S7,) is not favorable. 

162. 1843. POISEUILLE. Recberches exp^rimentales sur le mouve- 

ment des liquides dans les tubes de tr^ petits diam^tres. Ann. 

Chxm, Phys., (3) Vol. 7, p. 50-74. 

He established empirically the law that the quantity of efftuion of liquids 

through capillary tubes is in inverse ratio to the length of the tube, and in 



dii'ect ratio to the pressure, and to the fourth power of the diameter of the tube. 
There is a minimum for the length of the tubes dependent solely upon thel 
diameter, below which the law does not hold good. The experiments of Dubuat, 



There is a minimum for the length of the tubes dependent solely upon their 

imeter, below which the law does not hold good. The experiments of Dubuat, 

(see No. 88a,) Qerstner, (see No. SI,) and Girara (see No. 87,) were carried on with 



tubes of insufilcient length. There is no connection between capillary rise in 
tubes and the time of effusion, at least not for mixtures of Alcohol and Water. 

leS. 1843. BRUECKE, ERNST. Ueber das Bluten des Rebetockes. 
Pogg. Ann., Vol. 63, p. 177-214. 
In his treatise he discusses a very meritorious work on the motion of sap in 
plants, '* Vegetable sUUiekM^ or an aecoutU qf $ome Btatical experimenU on the tap in 
vegeUUHa, etCt by Stephen Hales, London, 1727. 

164. 1844. CHORON. Leidenfrost's Versuch anf Fliissigkeiten. Pogg. 

Ann., Vol. 63, p. 352. See also Comptea Rendus, Vol. 19, p. 581. 

Observed that Sulfuric Ether, when dropped upon Water, Mercury, Coal Oil, 

Nitric Acid, which are previously warmed to M° C, showed the same oehavior as 

when water is dropped upon red hot metallic surfaces. 
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165. 1844. BECQUEREL. TraiU de Physique, Paria, 1844, Vol. 2, p. 243. 
Studied the influence of temperatuie on the power necessary to separate ad- 
hesion plates from water. (See Mo. 178.) While the temperature varied from 
12^ to 78^ C, the weight which was necessary to bring about separation, 
decreased by 14 of its value, while the density of the water decreased only 
by 0.02. This supports the results obtained by Frankenheim and Sondhanss. (See 
Ko. 168.) 

166. 1844. POGGENDORFF. On the Discoyery of the phenomenon 

of Diffosion of Liquids. Fogg. Ann., Vol. 63, p. 50. 

NOLLBT has flnt described that phenomenon in Hiitoire de PAead. Roy. de$ 
Seiencef, Paris, 1748, (1762) ; the passage is quoted. 

167. 1844. DRAPER, JOHN W. A treatise m the farces which produce 

the Organization of plants. New York. 1844. 
The author reooniizes capillary forces as the powerful agents instrumental in 
the building up of plants. He sees in the action of sunlight the ultimate cause of 
both the upward and downward motion of the sap in plants. This agency in 
decomposing carbonic acid gas on the upper surface of the leaves, creates a mu- 
cilaginous fluid , which is constantly displaced and forced downward by the thinner 
rising fluid, the latter having a greater attraction for the cell walls than is pos- 
sessed by the mucilaginous ffuid. On the same mechanical principle the motion 
of the blood in the capillaries and the function of the heart are also explained. 
The treatise further contains several of his memoirs on capillary attraction, (e. g. 
No. 186.) electricity and the chemical action of light. 

168. 1845. BOUTIGNY. Recherches sur la formation de la vapeur. 

Comptes Eendus. Vol. 20. p. 614-616. 
Determined the lower limits of tempei a turecajpable of producing the repul- 
sion or spherical state for diflTerent liquids, as water. Sulfuric Add, Alcohol, 
Sther and vai-ious Oils. Discusses the important bearing which Leiaenfrost's 
phenomenon has upon the safety of boilers. 

160. 1845. BOUTIGNY. Extract d'un M^moire contenant des experi- 
ences destinies & pronver que les corps & T^tat spheroidal 
r^flechissent presque compietement le calorique rayonnant. 
Comptes BenduSf Vol. 20, p. 885. 
Demcmstrates rather condusijely that the radiating heat emitted by the red 
hot vessel, does not enter the spheroidal liquid but is reflected from its svrfaee. 
He also stotes that the temperature of the drop of water in the red hot vetiel is 
960 C. (See No. Ml.) 

170. 1845. DRAPER, JOHN. Is Capillary Attraction an electric 

Phenomenon? Phil. Mag., (3) Vol. 26, p. 185. 8e6 also Pogg. 
Ann., Vol. 67. p. 284, (1846). 

The author supports his view of the electrical nature of capillarity by some 
additional experiments, (see No. 181^ for example : A drop of water upon a surface 
of Mercury that is connected with tne negative pole of an electric battery, will 
spread over the Mercury as soon as the water is touched by the positive pole. 
Glass plates adhering to each other, possess free electricity after separation. 

171. 1846. H AGEN, G. H. L. Ueber die Oberfiache von Flussigkeif en. 

Pogg. Ann., Vol. 67, p. 1-31, 152-172. From Abh. Berl. Acad., 
(1845) p. 41-84. Also see Ber. Berl. Acad., (1845) p. 166-169 and 
Li£b. Ann., VoL 60, p. 128-140. 
The free suiface of a liquid is in a state of tension, by virtue of which for ex- 
ample, the greatest velocity of a btream of water, does not occur In the surface, 



Hagen now evolves several formulas for the capillary surface of a liquid either 
. iching one plate or rising between parallel plates or in capillary tubes, and 
tests the correctness of theee formulie by actual measurements. All these formn1» 



contain an expression for the surface tension of the liquid, which Is defined as the 
weight necessary to tear atunder a liquid surface along the unit of length, and is 
determinable by experiment. 

Hagen flnaUy verifled the value which he thus obtained for the surface tension 
by calculating it also from the weight of drops falling from a surface of Imown di- 
mensions. 
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172. 1846. DONNY, F. M^oire sur la coh^on des liqnides, et sur 
leur adherence aux corps solides. Ann. Chim. Phyt., (3) Vol. 
16, p. 167. See also Pogg, Ann., Vol. 67, p. 562-584 and Lieb. 
Ann., Vol. 60, p. 141. 
Liquids holding cases In nolntion, haye hardly any cohesion. An aqueous 
oolnmn flUing half of a closed glass tube 1 m long, may he torn for moments into 
S parts, by giVing it a slight shock perpendioaiarly. Bat as the gases are ex- 
pelled, the cohesion increases, until at their complete expulsion the cohesion is 
yery powerfal. Then it will be found impossible to tear asunder a coir mn of 
wafer or sulfuric acid of Im length, eyen if an almost complete yacuum Is ap- 
plied at its lower end. On these lines the author demonstrates also some inter- 
esting phenomena on the retardation of boiling, succeeding in raising the boiling 
point of water as high as 135^ C. Hence if the process of boiling depends so much 
on the quantity of gas dissolyed, it seems hardly proper to speak of a definite 
boiling iM>int of a liquid. 

178. 1847. BRUNNER, 0. Untersuchong uber die Oohasion der Plus- 
sigkeiten. Pogg. Ann., VoL 70, p. 481-529. Also see Lieb. Asm., 
Vol. 64, p. 140. 
He determined the height of rise of Water, Sulfuric Ether and Ollye Oil in ca- 
pillary tubes of known diameter at diflTerent temperatures, preying against Lap- 
lace and Polsson, that the heights decrease in a greater ratio than the speciflo 
gravities decrease. (See No. 168.) Especially is this evident for water which in- 
creases in specific gni^ty from 0° to 4*'. while its capillary height steadily de- 
'" - No. 176.) He established the following relation between tempeniture 



(See , 

and heif^t of rise in tubes of 1 mm. radius 

For Water, h= 16.88216 0.0286886t) 

Sulfuric Ether, h= 6.8686 — 0.0280m > where t means degrees centigrade. 
OUye Oil, h= 7.4010 — 0.010486t ) 

174. 1847. MORITZ, A. Leidenfrost's Versach aul Glas. Pogg. Ann., 

Vol. 72, p. 112. 

With reference to an experiment by Emsmann, (see No. 146,) the author finds 
that boUfng water when placed upon a watch glass which is heated from below, 
will always exhibit the phenomenon, even if a large quantity of water is taken. 

175. 1847. MORITZ, A. Ueber Coalomb*s Verfahren, die Cohadon 

einer Flussigkeit zu bestimmen. Pogg. Ann., Vol. 70, p. 74. 
Employing the method of Coulomb (see No. 49,) the usefulness of which he 
emphasizes, he arrives at the conclusions, 

1) That the adhesion of water attains a maximum at about 4'^ C. (Compare 
No. 1780 

2) That between 4^^ C and 84*' C, the cohesion of water decreases more rapidly 
than the density. 

176. 1847. BUYS-BALLOT. Ueber den Einfluss der Temperatur auf 

die STnaphie. Pogg. Ann., Vol. 71, p. 177-194. 
Determined the weights necessary to separate disks from the surface of difT- 
erent liquids, (W^ater, Copper Sulfate and Sodium Sulfate,) making the obserya- 
tions at diiferent temperatures while these liquids were in the process of cooling. 

177. 1847. HOLTZMANN, C. On the Cohesion of Water. Pogg. Ann., 

Vol. 71, p. 663. See also Lieb. Ann., Vol. 64, p. 147. 
Conflrms the formula obtained by Brunner for water (see No. 178,) arriring at 
almost the same yalues from an entirely diflerent direction: Mechanical theory 
of heat. 

178. 1847. FEANKENHEIM. Ueber die Abhangigkeit einiger Co- 

hasionserscheinungen flussiger Korper von der Temperatur, 

Pogg. Ann., Vol. 72, p. 171-229. 

Tables are giyen which show the relation between temperature, specific gray- 
ity. and some constants of capillarity for Water, Oil of Turpentine, Lemon Oil, 
ana seyeral other organic and inorganic substances. 
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170. 1847. FRANKENHEIM. Ansdehnung einiger flussiger K5rper 
darch die Wanne. Pogg. Ann,, Vol. 72, p. 422-431. 

The expaneion by heat of the liquids spoken of in No. 178 is measured, and for 
eaeh liquid the law of expansion is formulated. 

ISO. 1847. POISEUILLE. Recherches exp^rimentales ear le mouve- 
ment des liquides de nature difr<§rente dans lea tubes de tr^s- 
petits diam^tres. Ann. Chim. Phyt,, (3) Vol. 21, p. 76-110. 
See also Lieb, Ann,, Vol. 64, p. 129. 
The former researches (see No. 102,) are here continued in order to ascertain, 
for physiological ends, whether an acceleratincr or a retarding Influence Is exerted 
on the flow of water or the serum of the blood through capillaiy tubes by the ad- 
dition of weak solutions of acids, bases, salts, mineral waters and some pnarmacal 
infusions. 

181. 1848. LIEBIG, J. v. Retearches on the Motion of the Juices in the 

AnimcU Body, and the effect of evaporation in plants. Translated 

from the German Edition of 1848 by Wm. G. Gregory, 1860, 

Philadelphia. 

Giving an historical summary, and adding his own experiments on osmosis, 

the author leads us to I'egard the motion of the Juices in the animal and yegetable 

bodies as being the consequence of cutaneous or surface evaporation. 

182. 1848. PLATEAU, J. Ueber die Erscheinung bei einer freien 

und der Wirkung der Schwerkraft entzogenen Flussigkeit. 

Pogg, Ann,, Erg. II, p. 249-286. From Mhn, Acad. Brux., Vol. 

16. 
Gives a complete review of his former experiments, with precautions necessary 
in order to succeed. (See No. 166.) Among other things he gives directions how to 
produce a Saturn like body, and sets forth an account of its formation. 

188. 1848. HENRY. Beobachtungen iiber Capillaritat. Pogg. Ann,, 
Erg. II, p. 368. From Proc. Am. Phil. Soc., Vol IV. p. 176. 

Wlien a silver plated piece of copper is heated above a certain temperature 
the silver disappears, apparently by evaporation, but the silver surface may b 
restored by dipping the metal into a solution of Chiorid of Zinc. This is evidently 
a capillary phenomenon. 

184. 1848. KARSTEN, H. Das Bluten des Rebstccks unter den Tropen. 

(See No. 163.) Pogg. Ann., Vol. 73, p, 19-40, 

185. 1848. VIERORDT, K. Beschreibung eines yerbeaserten Endos- 

mometers. Pogg. Ann,, Vol. 73, p. 629. 
In this endosmometer the membrane is placed vertically, and precautions are 
also taken to maintain constancy of pressure on both sides of the membrane, as 
the reading of the volumes passed, would be rendered inaccurate by the bulging 
of the membrane under one sided pressure. The author by means of his apparatus 
verifles Dutrochet's result^ that the rate of Osmosis of a solution is in direct pro- 
portion to its concentration. 

186. 1848. FRANKENHEIM. Verandening der Hohe des Queck- 

silbers in Capillarrdhren mit der Temperator. Pogg, Ann., 

Vol. 76, p. 229-244. 

Observations regarding the influence of temperature upon the height of a 
column of Mercury were made by means of a IT tube, one arm of which was much 
wider than the other. Fairly constant results were obtained, only at tempera- 
tures above 100° C, 1. e., rise of temperature then increased the diflierence 
of level. At ordinary temperatures the measurements gave very Irregular retults. 
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187. 1848. DANGER, T. P. Note but la hauteur des m^nisques que 

pr^sente la surface du mercure contenu dans leeyaees en yerre. 

Ann. Chim. Phys., (3) VoL 24, p. 601. See also Fogg. Arm., 

Vol. 76. p. 297. 

The author gives a table as the result of accurate oheerratloiis wherein he 

records for each of 00 glass tubes yarying in diameter from 1mm to 00mm, "*" 



total height of the mercurial meniscus in each tube, and the position of the inter- 
■ ele^ • • . ^. . . 

jrk gi^ _ 

heights in dUferent tubes. 



mediate level which would terminate a cylindrical meniscus of equal bulk. Hence 
this work gives us the data neoessary to make accurate reacllngs of mercurial 



188* 1848. WIUSON, GEORGE. On some Phenomena of Capillary 

attraction obseryed with Chloroform, Bisulfuret of Carbon, 

and other liquids. Jour. Chem. Soc., 1849, p. 174-180. 

He calls attention to the property of the common surface of Chloroform and 
water, which is rounded out by acids and flattened by alkalies. 

189. 1848. SWAN, WILL. On certain Phenomena of Capillary attrac- 
tion exhibited by Chloroform, the fixed Oils and other liquids. 
Phil. Mag., (3) Vol. 33, p. 36-44. 

Explains the phenomenon observed by Wilson (see No. 188.) by assuming a 
strong mutual surface attraction to exist between Chloroform and Caustic Potash, 
induMd probably by their chemical affinity, and resulting in a strong horisontal 
force which Is toen modified by the action of the wall of the vessel. 

100. 1849. FRANKENHEIM. Note zu meinen Versuchen uber die 

Veranderung der Synaphie mit der Temperatur. Remarks to 

this by H. Buff. Pogg. Ann., Vol. 77, p. 445 and Vol. 78, p. 578. 

Controversy with tegard to an alleged error in Frankenhelm's calculations. 
(See No. 178.) 

lOl* 1849. HAGEN, G. H. L. Ueber die Oberflache von Flussigkeiten. 
Pogg. Ann., Vol. 77, p. 449-467. From Abh. Berl Acad., 1846, 
p. 1-16. Also see Bet. Berl. Acad., 1846, p. 154-158. 

Determined the surface tension (see No. 171.) of fresh and stale water, Qum 
and Lye water, alno Olive Oil, Alcohol and Mercury, making use of three dis- 
tinctly dlflTerent methods, viz: Measuring the height of rise oetween parallel 
plates, determining the weights of drops formed at a surface of known dimensions 
and determining the weights necessary to separate adhesion plates from the li- 
quids in question. 

The surface tension of Mercury was found to be 0.0618 grms., this being seven 
times as much as that of clean water. It further resultea, that gum wilier has 
the same, but lye water a considerably lower surface tension than pure water, 
and that the surface tension decreases perceptibly for Water and for Mercury 
upon standing. 

192. 1849. JOLLY, PH. Experimental-Untersachungen iiber Endos- 

mose. Pogg. Ann., Vol. 78, p. 261-271. 

Inti'oduces the notion of Bndosmotic Equivalents, these being the quantity of 
water exchanged for the passage in the opposite dii-ection of a given amount of 
the dissolved substance. These equivalents he claims to be characteristic for each 
substance. (See No. 198.) The measurements were taken by weight, not by volume. 

108. 1849. LUDWIG, 0. Ueber die endosmotischen Aeqaivalente and 

die endosmotische Theorie. Pogg. Ann., Vol. 78, p. 307-326. 

He finds that each salt has its own specific equivalent, but this is not, as J<dly 
claims, (see No. 193,) a constant quantity for each substance, but depends on the 
degree of concentration of the solutions. 
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194. 1850. BRUNNER, O, Einfloss des Magnetismos aul die Cohasion 

von Flussigkeiten. Pogg, Ann., Vol. 79, p. 141. 

The discoTery by Faraday of the influence of magneiism upon polarised light 
snggeeted to the author the poesibility, that magnetism might also Influence cohe- 
•ion and especially effect capillary phenomena. But experiments carried out by 
MOV880N with strong electro magnets and capillary tubes with water or a solution 
of an iron salt gave a negative result. 

105. 1850. 8CHNAUSS, J. Neae Veraudie mit dem Leidenfroet'schen 

Phanomen. Pogg, Ann,, Vol. 79, p. 432. 

Describes the phenomenon observed before by Laurent, (see No. 141,) ylz., the 
formation of svmmetrical figures. He likewise mentions the fact that the number 
of the protrusions is always even. Their number generally increases when the 
heat increases. He likens the phenomenon to the vibrations sometimes produced 
by sound. 

106. 1850. GRAHAM- On the diffoBion of liquids. PhU, Trans,, 1850, 

p. 1-45. Also see No. 198. 

Numerous detail experiments, the first tnat were made systematically without 
the use of a membrane, lead to the foUowing conclusions: 

l)—Difruslon, like volatility, is a property of fundamental character, having 
even a larger scope. 

t—A connection exists between difrhslbllities and solution densities, relations 
between dlirtislbllities beingr apparent for equal weights, not for molecular weights. 

8)— There is an analogy oetween isomorphism and dlfl^ion. Inasmuch as sub- 
stances mav be divided Into classes of eqnidlfltsive bodies ; although they some- 
times divide isomorphous groups. 

197. 1850. GRAHAM, TH. Supplementary observations on the Diffu- 
sion of Liquids. PhU. Trans,, 1850, p. 805-836. Also see No. 198. 

The main aim of this and the former paper (see No. 196,) was to supply accur- 
ate data regarding difftsibllitles of as manv soluble substances as possiole. Close 
similarity, possibiV equality exists in the dlfl^lve power of certain classes of sub- 
stances, e. g., the Chlorlds and Nitrates of the same metal. The Hydroohlorates of 
Strychnine and Morphine are found to be equidilTusive. 

108. 1850. GRAHAM, TH. Recherches sur la diffusion dee liquides, 
Ann. Chim. Phys,, (3) Vol. 29, p. 197-229. 
B6som6 of Nos. 196 and 197. 

199. 1851. GRAHAM, TH. On the diffusion of liquids. PhU. Trans., 

1851. II, p. 483-494. 
This memoir treats of the dlfftislon of the Potassium and Sodium Salts only. In 
nine pairs of these salts the Potassium Salts difl^ised more rapidly than the corre- 
sponding Sodium Salts, and in the case of Rochelle Salt, even chemical decompo- 
sition took place, inasmuch as diil^ision yielded three times more Tartrate of Po- 
tassium than of Sodium. 

200. 1851. PLATEAU, J. Experimentelle und theoretische Unter- 

suchungen uber die Gleichgewichtsfiguren einer flussigen 

Masse ohne Schwere. Pogg, Ann., Vol. 82, p. 387-405. From 

Ann. Chim. Phys,, (3) Vol. 30, p. 203. 

In continuance of his fundamental experiment (see No. 182.) the author pro- 
duces additional figures of equilibrium of a liquid mass freed from the Influence 
of gravitation, as cvlinders, cubes and polyhedra, by Introducing wire frames of 

? roper form into this mass. As the shape of these figures may be calculated from 
he capUlary theory, they form an exceUent means to test the accuracy of the 
latter. 

Finally speaks of the spontaneous conversion of a liquid cylinder into drops, 
and in oonnection therewith gives the theory of the form of a liquid Jet issuing 
from a vessel, which subject had been experimentally investigated by bavabt. 
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201« 185L PERSON, C. C. Ueber die Kraft, welch© beim Leidenfroet- 

schen Versnch den Tropfen tragt Pogg, Ann,^ Vol. 84, p. 274. 

See also Campta Bendw, Vol 31, p. 900 and Vol. 32, p. 463. 

He holds that it is the tension of the Tapors that supports the drop, and in 

order to prove It experimentally, he dips the upper end of a long 8 tube into the 

spheroidal liquid so as to touch the bottom of the red hot TesseL The other arm 

contains water which shows a difference of level equal to the height of the fluid in 

the red hot dish. 

202. 1851. SIMON, D£ METZ. Recherches sor la Capillarity. Ann. 
Ckim. Phy%., (3) Vol. 32, p. 1^1. 

Some results of his experiments are as follows: The law of rise in inrene 
ratio to the diameter, does not hold good for all diameters. The height to 
which a liquid rises between parallel planes, does not stand in the propor- 
tion of 1:2, compared with the rise in a caplllarv tube of a diameter equal to 
the distance between the plates. He claims the ration to be 1:8. Uld, the same as 
between diameter and circnmferenoe of a circle. Temperature remarkably in- 
fluences the phenomena of rise in capillar r tubes, as the same tube placed in water 
suocessively at 0° and at 100°, gives in both cases the ratio of 4 0). 

208. 1862. TYNDALL, JOHN. On Molecular Action. BriL Amwc. 

Rep., 1852, (2) p. 20. 

The author disoovers the fact that the conductivity of wood for heat is not 
uniform In all directions, but Is graded in magnitude along three axes rectangular 
to one another, whose location Is determinedby the structure of the wood. The 
same axes also indicate the gradations existing similarly for the forces of cohe- 
sion and of fluid permeability. 

204* 1852. B£D£. M6moire sor Pascension de Teau et la d^preaaion 

da Mercnre dans lea tubes capillaires. BuU, Acad, Edge, (2) 

Vol. .19, p. 470. 

He flnds that Jurin's law (see No. 16,) agrees fairly well for mercury in tubes 
of less than 1mm. diametei . but as to the rise of water, he sustains 8iraon*s re- 
sults, (see No. S03,) finding that this fluid rises somewhat higher than the theory 
demands. He explains that discrepancy between Laplace's Theory and the ex- 
experiment results from failure of the former to take into account the thickness 
of ttie liquid fllm, which is presumed to coat the inner walls of the tube, and to 
which the aqueous column adheres. 

205. 1852. DESAINS, E. Anwendung der Theorie der Oapillarphano- 

mene. Pogg. Ann,, Vol. 86, p. 492. From CompUt Sendui, 

Vol. 34, p. 765. 
Desains calculated the height of the meniscus for Mercury in tubes of diflT- 
erent diameters by means of a formula given by Laplace, and the results were 
strikingly coincident with those obtained experimentally oy Danger. (See No. 
187. ) He also calculated and verified experimentally the same values for the men- 
iscus of water In glass tubes. 

206. 1852. MUELLEB. Lehrbuch der Phynh und MeUtyr6U>gie, 1853. 

Vol. I, p. 97-110. Capillaritat. 

207. 1853. SEGUIN, d. A. Theorie der Ck)hagion und Trennung der 

materiellen Teilchen oder Molecule der Korper. Pogg, Ann,, 
VoL 88, p. 432. See also Omptet Bmdm, Vol. 37, p. 704-709. 
Considers the mass molecules consisting of rows of much smaller molecules each 
of which, although finite, is small beyond conception. Then (be last atoms are as 
far distant from one another, as the celestial bodies are in space, and Newton's 
law is sufficient to express the attraction, that is, the cohesion, existing between 
them. (See No. 60.) 

208. 1353. SEYFFER, 0, Experimentelle physikaliache Mitteilungen. 

Pogg. Ann,, Vol. 70, p. 570. 
Describes a form of apparatus suitabla to produce Plateau's phenomena 
(See No. 18S.) Also discusses the observation made by Bchnauss, regarding the 
symmetrical vibratious in Leidenfroet*s experiment. (See No. IM.) 
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209. 1858. SIRE. Erscheinnngen beim Aoftropfeln gewisser Flussig- 

keiten auf die Oberflache eines Aethers. Pogg. Ann,, Vol. 90, 
p. 626. From Ckmptes Bendus. Vol. 37, p. 667. 
One drop of glacial Aeetlc Acid when placed upon ordinaiy SulfnricBtber at 

82® C, in a tube, S— 8 cms. wide, is seen to float, and swell to uz times its bulk. 

Nitric Acid shows the phenomenon most strikingly, swelling to twelve times its 

bulk. 

210. 1854. DUPREZ. Sur nn cas particulier de I'^qnilibre dee liquidee. 

Ann. Chim. Phys., (3) Vol. 42, p. 600. 
The phenomenon of a large body of water being suspended from an iuTerted 
tumbler when a disk of paper is carefully placed against its rim, is in principle 
the same as that manifested in much narrower tubes where no paper need oe 
used. In both cases the pressure of the air counteracts the weight of the aq ueous 
column, but only under the condition that the free surface is one of stable capil- 
lary equilibrium. Such a condition being better insured in narrow tubes than In 
a wide glass, the use of a paper disk is necessary in the latter case, in order to 

Srevent any deformation of the surface, especially at the edge of the glass, where 
le capillary equilibrium is most liable to be disturbed. 

2n. 1864. GRAHAM. On Osmotic Force. PhU. Mag., (4) VoL8,p. 161. 

Also see PhU. Trans., 1864, p. 177-228, and Ann. Chim. Phys., 

(3) Vol. 46, p. 6-90. 
Osmotic force is pronounced to be that peculiar power which causes the 
strong current of water to flow into diflTerent salt solutions separated from It by 
a membrane, as for example in Dntroehef sEndosmometer. Neither dilTnsion. still 
less capillarity is said to sufficiently explain the enormousness of that bulk of 
water exchanged lor only minute amounts of salt. A number of interesting ex- 
periments tend to show that the phenomenon is mainly that of electro chemical 
action, whereby the membrane undergoes a gradual deoomposition. The author 
flnally points out the important function of the osmotic force in the plant and 
animal organisms. 

212. 1856. BUNSEN, R W. Ueber das Geeets der Gasabeorption. 
LUb. Ann., Vol. 93, p. 116. See also PhU. Mag., (4) Vol 9, 
p. 116-130 and 181-201. 

Theoretical considerations and experimental researches relatlye to the abeorp • 
tion of gases by water. 

218. 1866. THOMSON, JAMES. On certain carious motions observ- 
able at the surfaces of wine and other alcoholic liquors. 
PhU. Mag., (4) Vol. 10, p. 330-333. 
The well known phenomenon commonlv called the "tears of strong wine,** is 
due to the same influence as that which causes a thin sheet of water to recede 
from a drop of Alcohol with which it is brought in contact Tills results from the 
difference In surface tension between Water and Alcohol. 

The author argues that the ** tears" are produced by contact between the 
strong alcoholio liquid in the wine glass, and the fluid running down the sides, 
which has become more aqueous by evaporation. In support of tliis argument he 
adduces the fact that the *^tears" do not form in corked vessels. 

214. 1865. FICK, AD. Ueber Biffhsion. Po^. iltm., Vol 94, p. 59-86. 

Pick was the first to formulate the data of diiftision into a law, which was later 
verified by H. ¥. Weber, via : 

The quantity of salt which difftises in the unit of time between two elements of 
space filled with differently concentrated solutions of the same salt, is directly 

Sroportioned to the difltorence of concentration and inversely proportioned to the 
istance of the elements from one another. 

215* 1866. BEER, A. Ueber die Oberfl&che rotierender Flussigkeiten, 
insbesondere uber den Plateau'schen Botationsversuch. Pogg. 
Ann., Vol. 96, p. 1-18-210-254. 
Bstablishing and disonssing a mathematical expression for Rotationilgurea 
as obtained inTlateau's experiment. (See No. 18i.) 
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216. 1655. LHERMITE. Becherchea snr Tendoemoee. Ann. CJUm, 
Phys., (3) Vol. 43, p. 42(H31- 
Two liquids miadble with each other, (e. g^ Alcohol and Water,) and sepa- 
rated by a thin stratum of a third, (e. g. Castor Oil,) that has afllnity only for 
one of those, combine after some time, forcing the intermediate layer on top. 
This principle the author applies to the phenomenon of endoemosis. He also 
shows that water passes through a porous diaphragm into alcohol under ordi- 
nary conditions, but the reversed motion takes place when the diaphragm is pre- 
Tionsly saturated with Castor OIL 

817* 1856. BIJKE, P. L. Electricitatserregong, welche man beobach- 

tet wenn eine Fluasigkeit den spharoidalen Zostand yerlasst. 

Pogg. Ann., VoL 98, p. 500. 

Describes the conditions under which electrical phenomena exhibited in Lei- 

denfrost's experiment, are most pronounced. The liquids used were Water, Acids, 

AlkaUes and Baits. 

218. 1856. WOLF, C. Ueber die Temperator, bei der die FlusBlgkei- 

ten die sie einBchlieasenden Grefiiflse zn benetsen aofhoren. 

Pogg, Ann., VoL 98, p. 643. See also CompU$ Bendm, Vol. 42, 

p. 968. 
Bnmner's formula (see No. 178,) indicates that for Sulfuric Ether the capillary 
height would be at a temperature of 191® C. Wolf now observed, that upon heat- 
ing a sealed glass tube enclosing a capillary tube and some Ether, the capillary 
beurht gradually diminished ana became at about 190-191® C. Theeurvature 
of the meniscus became more and more fiat, and at the aforenamed temperature 
leveL Upon further heating he obserred even depression of the Ether column 
and a convex curvature of tne meniscus. At 900® the whole liquid became con- 
verted into vapor. (See No. 96.) Upon cooling, the same phenomena took place 
in reversed order. (Compare Dbiom, No. S89.) 

219. 1856. JAMIN, J. Ueberdie Endosmoee der Gase. Pogg. Ann.. 

VoL 99, p. 827-329. From CompU$ Pmdw, Vol. 43, p. 234. 
Bepeating Magnus* Experiments (see Na 105,) he makes use of a porous oell to 
which ne gives a thin coating of collodium. By connecting the closed oell with 
a water reservoir by means of a long glass tube, and filling the cell with Hydro- 
gen gas, the process of diffusion wilTcause the water to rise in the tube as high 
as 1-1^ meters in SO seconds. 

220* 1856. SCHMIDT, WILLIBALD. Venrache uber FiltrmtionBge- 
schwindigkeit verschiedener Flussigkeiten dorch tierische 
Membran. Pogg. Ann., VoL 99, p. 337-388. 
Studied the influence of pressure and of temperature upon the velocity of fil- 
tration of dilferent liquids through animal membranes. 

221. 1857. DESAINS, E. BechercheBsor lea pb^nom^escapillaires. 

Pogg. Ann., Vol. 100, p. 356. From Ann. Chdm. Phy$., (3) Vol. 

51, p. 385-445. 
Desains, endeavoring to verify Laplace*s theory, (see No. 64,) determined the 
dimensions of a drop of Mercury on glass, the height to which water rose in glass 
tubes and between glass plates, and found a close coincidence between theory 
and experiment. However Hagen's suggestion (see No. in,) to consider the menis- 
cus in capillary tubes as a hemi -ellipsoid, is found to approach the experimental 
results better than Laplace's assumption of a hemisphencal meniscus. 

222. 1857. BEER, A. Ueber die Platean'schen Versuche mifc Flussig- 

keiten, welche der Wirknng der Schwerkraft entsogen sind. 
Pogg. Ann., Vol. 100, p. 458. 
Discusses from a mathematical point of view, the changes that may take place 
in the form of a liquid cylinder or of a globe, rotating around an axis. 
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223. 1857. SIMMLER, TH. and WILD, H. Nene Methode znr Be- 

stimmuiig der bei der DiffuBion einer Salzloenng in reine Lo- 

•ungsmittel aoftretenden Constanten. Pogg, Ann,^ Vol. lOO, p. 

217 and 660. 

Mathematical deductions for which data were obtained bv placing the salt 

solution against a water column in suitable vessels, and determining the change 

in concentration both by graylmetric analysis and by optical methods. (See 

Na »4.) 

224. 1867. WOLF, C. Einflufls der Temperatur anf die Erecheinongen 

in Haanrohren. Pogg. Ann,, Vol. 101, p. 650-576 (A) and Vol. 
102, p. 571 (B). See also Ann. Chim. Phys,, (3) Vol. 49, p. 
230-281. 

A)~Gives an historical r^sum6 of previous investigations regarding the 
relations between Temperature and Capillarity. 

B)— Hib experiments corroborate Bi-unner's conclusions that the decrease of 
capillary height with temperature is more rapid than that of density, (see No. 178,) 
which fact contradicts some phases in Laplace's theory. (See No. 64.) The In- 
teresting behavior exhibited oy Ether in a capillary tube, at high temperature in 
closed vessels, (see No. 218,) leads him to view the phenomenon of rise and depres- 
sion, as the result of a general law of continuity. 

225. 1857. POGGENDORFF. Note on earliest history of Capillarity. 

Pogg. Ann., Vol. 101, p. 551. See No. 1. 

226. 1867. PLATEAU, J. Transformation des flussigen Cylinders. 

Pogg. Ann., Vol. 102, p. 320. 

Plateau calls attention to the fact that some of Beer's former th'eoretioal 
deductions (see No. 222,) were not borne out by experiment. 

227. 1857. WERTHEIM, G. Ueber die Capillaritat Po^. ^nn., Vol. 

102, p. 595. See also Compies Rendus, Vol. 44, p. 1024. 

In order to test Laplace's theory experimentallr, he measured the bulk of 
liquid which rose sponlaneouslv under various conditions. He obeerved, for ex- 
ample, that with the same liauid a constant bulk rises between two parallel plates, 
irrespective of the distance between the plates. 

228. 1857. WILLIGEN, VAN DER. Ueber die Constitution der Sei- 

fenblasen. Pogg. Ann,, Vol, 102, p. 629. 

Observed in soap bubbles a distinct line of demarcation between the black 
zone on top of the bubble and the zone of colors below. He concludes that a soap 
bubble consists of an interior aqueous non-refractive layer, which supports a 
layer of fatty substance, the latter agent being the refractive medium, that gives 
rise to the colors. Striving to sink to the lower part of the bnbble, it leaves the 
aqueous black skin on top and foims a distinct boundary zone. 

229. 1857. VALSON, ALPH. Sur la th^rie des ph^om^es capil- 

laires. Comptes Rendus, Vol. 45, p. 10. 

Verifies Bbbtiia.nd*s observation {Journal d$ LUmvUte^ June, 1846,) that the 
total mass of a cylindrical column elevated by capillarity, is the same as when 
bubbles of air are interposed. He further considers various phases of capillary 
phenomena, for example, the time required for a liquid capiuary column to as- 
sume its state of equilibrium. (Compare No. 880.) 

280. 1857. VALSON, ALPH. Application de la th^rie de Taction ca- 
pillaire k la recherche des variations des actions mol^cnlaires 
dans les liquides. Comptes Eendifs, Vol. 45, p. 101. 



especially the case for mixtures of Alcohol and Water, the construction of a itn- 
sitive Alcoholometer on this principle is suggested. (See No. 60.) 
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281. 1857. DE8AIN8, £. Ueber das capillare Aufsteigeii dee Waasen 
swiachen parallelen Platten. Pogg. Ann,, Vol. 102, p. 601. 
See also CcmpUs Rendui, Vol. 45, p. 265. 

Den jtof the oorrectnett of Siiii<m*i statement, (tee No. SOS,) also npheld bj 
Wertheim, (see No. SS7,) that water rises between parallel plates aboat ^ as hian 
as in a capillary tobe whose diameter is equal to the distance of the piates, he 
brings addlUonal experiments to prove that the proportion is ejcactly 1:1 

282* 1857. GILBERT. Ueber die Theorie der Capillarphanomene. 
Pogg, Ann,, YoL 102, p. 605. See also Compia Eendus, VoL 45, 
p. 771. 



From a formula given by Oaoss, (see No. 115,) he deduces the proportion of 
1: 8.U1A/S for the heiant to which water rises between two paimllel plates and in 
oapiUary tubes of a diameter equal to their diatance. (Gomptxe Noe, SOS and SSI.) 



238. 185a DUBDIS-REYMOND P. Ueber die ErBcheinimgen, welche 
die Ausbreitung too FlOssigkeiten aof Fluaaigkeiten henror- 
ruft Pogg, Ann., VoL 104, p. 193-234. 

The ease of Alcohol expanding on Oil and that of Oil eirpanding on water, are 
types of different modes of expansion. The former is stationary, that is, it ex- 
tends only ofer a limited area, leaving a nucleus of Alcohol of a certain thickness 
in its center. The second is unlimited, the oil spreads rapidly until the central 
drop is dissipated OTcr the aqueous surface, then if a sufficient amount of oil is 
employed, the film contracts into a number of oily drops. These conditions in 
connection with the Newton's rings observable in tneae phenomena, are here in- 
yestigated. 

284. 1858. QUINCKE, G. Ueber die Gapillaritataconstanten dea 
Qaeckailbers. Pogg. Ann,, YoL 105, p. 1-48. 

Quincke, seeking to corroborate Laplace's and Young's capillary theories, (see 
Nos. OSandM.) which emphasise the constancy of angle of contact between li- 
quid and solid, attempted to determine the angle of contact between mercury and 
glass. But both indirect and direct measurements, (the latter on the principle of 
riple reflection of light,) proved that the angle of contact of mercury for glass is 
very inconstant, probably owing to changes in the condition of both mercury and 
glass. The angle Taried from &° to 4t*U\ in one series of determinations. 



285. 1858. QUINCKE, G. Ueber die VerdichtaDg von Gasen und 

Dampfen an der Obeiflache yon Fluaaigkeiten. Pogg* Ann,, 
Vol. 105, p. 326-353. 

Giyes an interesting reriew of former experiments by BAuasuES, Moan, 
Waidblx. Kabstxn and others, illustrating the property of solid bodies to absorb 
gases on tnelr surfaces, and their behavior towards heat, light and electricity. He 
comes to the conclusion that the absorption is in proportion to the density and the 
surface of the solid body, provided the same law of attraction holds good on both 
the surface and the inside of the solids 

286. 1858. BEDE. Recheichea ear la capillarity BuU. Acad. Edge, {2) 

VoL 16, p. 405411. 

Measured the depression of Meronry in glass tabes bf means of an electrical 
arrangement, but made the readings only siter prolonged standing, which is now 
known to alTect the sui'face tension of Mercury very materially. He also experi- 
mented on the depression of melted lead and tin in capillary spaces. (See No. SB.) 
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287. 1859. S0R6Y. On the freeziDg point of water in capillary tabes. 
PhU. Mag., (4) Vol. 18, p. 105. 
The inyeatigation web suggested by the behavior of fluid enclonures in quarts. 
In tubes of f-4 to 1-40 inch In diameter, water did not freeze at— 6'' C, but frose 
at— 6<^ C. In tubes of 1-100 inch, water did not freeze at— ll'' C, but froze at— 18<> 
G. Between 1-SOO and 1-800 inch, water did not freeze at— 1(<*, even when the 
tube was shaken, but frose at^lT^, when the tube was kept perfectly quiet 

288* 1859. LANGBERG, CH. On the influence of capillary attraction 
upon the Hydrometrical measurement of the specific gravity 
of liquids. Phil. Mag., (4) Vol. 18, p. 113, From Pogg. Ann., 
Vol. 106, p. 299. 
The author obserred differences of ^ to 1% in the indications of Alcoholo- 
meters, according to whether thev were tested by means of fluids of known 
strength, or by Bkisson's method, (1. e., calculating the speciflc gravity of alcohol 
from the weight required to sink the instrument in water to the same mark to 



strength, or by Bkisson's method, (1. e., calculating the speciflc gravity of alcohol 
from the weight required to sink the instrument in water to the same mark to 
which it sank in the alcohol to be examined.) fle concludes that the capillary 



fluid wall which adheres to the stem, increases the weight of the apparatus, there- 
by causing a false indication. Calculates the magnitude of this influence and finds 
the yalues closely approach the discrepancy before cited, (See No. 78.) 

239. 1859. DRION, CH. EzpMences relatives & Tinfluence de la 

chaleur dans les ph^omdnes capillaires. Ann. Chim. Phy$., 
(3) VoL 58. p. 221. 
Operating on Sulfuric Acid, Ethyl Chlorid and Sulfuric Ether, the author con- 
ms in part only Wolfs obserratlons. (See No. S18.) He finds that the curvature 
of the liquid decreases with rising temperature, but becomes a plane only at the 
moment of vaporization. He observed a depression of the inner liquid below the 
outside surface but not a convex meniscus. Hence he ascribes this depression to 
a sudden manifestation of the dilatability which the outer liquid possesses to a 
considerable degree near its point of volatilization. 

240. 1859. PLATEAU, J. Title as in No, 183. 4th series. Pogg. Ann., 

Vol. 107, p. 394 409. 
Continuation of the studies of Rotation figures. By the rotation of solid bodies 
of definite shapes in Oil, he produces three new classes of figures which he calls 

UNDUL0ID8, CATXM0ID8 and NODOIDS. 

241. 1860. WRIGHT, T.ST. On the behavior of Mercury as an elec- 

trode. Phil Mag., (4) Vol. 19, p. 129. 
Results: 1) So soon as chemical affinities are excited in the galvanic processes 
there takes place at the same time an increased Intensity of the attraction of sur- 
faces (that Is, of capillary attraction.) S) The connexion which has been supposed 
to exist between capillary or surface attraction and chemical aflinity, receives 
from this a notable conflrmation. 

242. 1860. JAMIN, J. On the Equilibrium and Motion of Liquids in 

porous bodies. Phil. Mag., (4) Vol. 19, p. 204. From Comptes 

lUnduB, Vol. 50, p. 172, 311, 385. 
When a capillary tube contains a great number of air bubbles, it can sustain 
a very high column of water, the height of which is dependent upon the number 
of the buDbles. This in connection with surface evaporation will sufficiently ex- 
plain the rise of sap in plants. (See Nos. 106 and 168.) 

243. 1860. BEDE. Recherches sur la capillarity. Bull. Acad. Bdg., 

(2) Vol. 10, p. 47-55. 
Repeated experiments show that the product of the radius of the capillary 
tube into the height of the column Increased by % of the radius, is about constant 
for diameters from 2 mm. down to 0.1 mm. (deie Ko. S04.) Also retraces his for- 
mer theory regarding the Infiuenoe of the adhering film. 
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244. 1860. MENDELEEFF. Sur la cohMon mol^ulaire de qnelques 

liquidefl organiques. Comptes RendtUy Vol. 50, p. 52. 
Algebraically combining molecolar weight with an expression for cohesion, 
he finds for a series of organic substances like Alcohols, Adds and Ethers certain 
regularities for this Molxoulie Odhbsion, as he calls it. For example, the mole- 
cniar cohesion of homologous bodies Increases by a fairly constant number with 
the molecular weight. Isomeric bodies possess equal molecular cohesion. 

245. 1860. MENDELEEFF, D. 8ar la coh^on de quelques liquides et 

ear le r61e de la coh^on mol^olaire dans les reactions chi- 
miques des corps. CompU$ RenduSf Vol. 51, p. 97. 

Continuing his former researches, (see No, S44,) he finds the increase in mole- 
cular cohesion to vary from 50 to 90 for each CH« of an homologous series. He 
attributes to molecular cohesion a dominating influence upon chemical reactions, 
inasmuch as he claims a tendency to exist towards forming substances of highest 
molecular cohesion. 

246. 1860. HAGENBACH. Ueber die Bestimmang der Zahigkeit einer 

Flufisigkeit durch den Aofifluss aus Rohren. Pogg. Ann,, Vol. 
109, p. 385-426. 

Defining ^'viscosity" as the force necessary to move a fiuid layer of the thick- 
ness of a molecule and of the unit of surface in one second with uniform Telocity 
along an adioining laver for a distance of % molecules, he finds the viscositT of 
Water at 10° C=0.18851 grams, using a meter square as the unit of surface, vis- 
cosity decreases considerably with rising temperature. Through purely mathe- 
matical reasonings he arrives at exactly the same formula which FoiseuiUe had 
found experimentally for the flow of a liquid through capillary tubes. (See 
Ko. 162.) 

247. 1860. SCHUMACHER, W. Ueber Membrandiffosioii. Pogg. 

Ann., Vol. 110, p. 337-370. 
Experiments on the difitsion of Acids and Salts into water, by making use of 
tubulai membranes of Collodium and taking the precaution of maintaining equal 
pressure on both sides of the membrane. The author corroborates Ludwtg*s re- 
sults (see No. 108,) to the eflTect that the notion of definite Endosmotic Equiyalents 
cannot be upheld. With Oxalic Acid the '-endosmotic equiyalent" is Terr con- 
siderable in very dilute solution. The reverse is the case with Sodium Cblorid. 
Rise in temperature speeds the osmotic action. 

248. 1860. BOUTIGNY. Sur I'^tat spheroidal de la matd^re. Comptes 

Rendm, Vol. 50, p. 675. 
The spheroidal state of matter is not confined to liquids alone, for solid bodies, 
like Ammonium Chlorid, Tallow, Corrosiye Sublimate, Camphor, Iodine, etc, may 
also exhibit that phenomenon. The author calls especial attention to the fact 
that small pieces of ice placed upon the back of the hand, produce in quick suc- 
cession two distinctly different sensations, first that of heat, 98° C, and then of 
cold, 0° C. Both temperatures are observable by means of the thermometer, when 
using larger quantities of ice. 

249. 1861. TATE, T. On certain peculiar forms of capillary action. 

PhU. Mag,, (4) Vol. 21, p. 254-257. 
Demonstrates the capillary action of small openings in the walls of cylin- 
drical glass vessels which hold a column of water suspended above a water sur- 
face. The height which can thus be supported notwithstanding the opening, is 
equal to the height to which water would rise in a capillary tube of the same di- 
ameter as that of the hole. (Compare No. 16.) 

250. 1861. WERTHEIM, G. M^moire sur la Capillarity. Ann. Chim. 

Phys., (3) Vol. 63, p. 129-193. (Submitted to the Acad., 1854.) 
He compai-es the capillary action of liquids on plates and the outside surface 
of cylinders. The aim is to find in each case the relations existing between 
the nature of the solid and the liquid on one hand, and the volume of liquid which 
is raised or depressed and the form of its surface and ito contour on the other. 
He largely employs melted wax which after solidification affords a convenient 
means of measunng the quantities in question. (See No. 2S7.) 
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251 • 1861. MENDELEEFF. Ueber die AaBdehnang der Flussigkeiten 

beim Erwarmen uber ihren Siedepunkt. Lieb. Ann., Vol. 119, 

p.l. 

For Ether, Alcohol and Water, also for Benzine and Silicon Chlorid, he ob- 

serred that these liquids, when heated in closed glass tubes aboye their boiling 

point, follow the same laws of expansion that hold good for temperatures below 

their boiling point. The latter have been empirically established by Kopp. 

252. 1861. DESAINS, E. Lettre but une experience de M. Wertheim 

BUT la Capillarity. Ann. Chim. Phys., (3) Vol. 63, p. 447-468. 
Reports the result of an experiment made by Mr. Wertheim upon Desaln*s 
suggestion. Accoidingly the height of rise of water between glass plates agrees 
closely with the value calculated from Laplace's theory, which tends to disprove 
Simon's conclusion. (See Nos. 202 and 227.) 

253. 1861. GRAHAM, TH. liquid diffosioii applied to Analysis. 

PkU. Trans., 1867 p. 183-224. Also see PhU. Mag., (4) Vol. 23, 
p. 204-223, 290-306, 368-379, (1862.) 

In this famous treatise the author expounds the principle of Dialysis. Estab- 
lishes the distinction between Crystalloids and Colloids, based on the marked diff- 
erence in their diffusibilities into water, which affords a means of separating both 
classes of substances. (Dialysis.) 

The author shows that crvstalloids will not only dial vze into water, but also into 
colloids, like Jelly, etc., while Caramel for example, refuses to pass into this me- 
dium. Gives minute directions how to prepare inoivanic soluble colloid substan - 
ces, like soluble Silicic Acid, Alumina, Peroxide of Iron, Prussian Blue, etc., and 
also how to prepare organic colloids by Dialysis, like Tannin, Oum, Dextrin, etc. 

254. 1861. GRAHAM, TH. On liquid transpiration in relation to chem- 

ical Composition. PhU. Trans., 1861, p. 373-386. See Phil 
Mag., (4) Vol. 26, p. 409-434. 
Defining Transpiration as the passage of liquids under pressure through a 
capillaiy tube, he confirms the observation made by Poiseuille, (see No. 162,) that 
a definite hvdrate of alcohol, corresponding to the (modem) formula of C2H«0. 
8HaO, requires more time for transpiration under constant pressure than if either 
water or alcohol is added to it. Graham furthermore finds that the same phe- 
nomenon, that is, a maximum of retardation, takes place in the transpiration of 
certain mineral and organic acids at those i>oints where the composition corre- 
sponds to definite hydrates of the acids. 

255. 1861. T0MLIN80N, CH. On the action of certain vapors on films. 

On the motion of Creosote, Benzoic Acid, Camphor, etc., on 
Water. Phil. Mag., (4) Vol, 22, p. 111-120. See also PhU. Mag., 
(4) Vol. 27, p, 528-539, (1864.) Chem. News, Vol. 8, p. 28, 37 and 
123, (1863.) Chem. News, Vol. 10, p. 25, (1864.) 

Numerous experiments similar in principle to those instituted by previous 
workers. (See Mos. 62, 64, 67 and S88.) 

256. 1861. TOMUNSON, CHARLES, On the Cohesion figures of 

liquids. BrU. Assoc. Rep., 1861, (2) p. 93, Also see PhU. Mag., 
(4) Vol. 22, p. 249-261. PhU. Mag., (4) Vol. 23, p. 186-195, (1862.) 
Pharm. Journal, (1864) p. 387 and 495. 

When a drop of an independent liquid, (that Is, not a solution, e. g. oil of lav- 
ender,) is placed upon another, e. g. water, a struggle takes place between them, 
giving rise to beautiful figures, which the author calls cohesion figures. 

He thinks some of these fiffures are characteristic of the substances producing 
them, and suggests the applicability of this phenomenon for the detection of 
adulteration in oils. Olive Oil, for example, may be recognized in Oil of Qoves by 
the beautiful iridescence which it imparts to cohesion figures on water. 
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257. 1861. LEROY, M. L. TesUng phannaceutical preparations by 

means of blotting paper. Amer, Jcum. Pharmacy, Vol. 33, p. 93. 
Editorial comment npon this suggeBtlon. (See Mo. S69.) 

258. 1861. ECKHABDT. IJeber die Depression des Qaecksilbers im 

Barometer. Pogg. Ann,^ Vol. 112, p. 336. 

The depression of the Mereory in harometrlo tubes depends conjointly on the 
width of the to be, and the radius of cnrrature of the meniscus. In a siphon 
barometer the depression of Mercury is equalized only, if the meniscuses in Doth 
arms of the barometer have al»o the same radius of curvature. 

The author gives a formula by means of which the correct height can be cal> 
cnlated if diameter and height of meniscus are known. 

259. 1861. SCHOENBEIN, C. F. Ueber einige dorch die Haarrohrchen- 

anziehong des Papiers hervorgebrachte Trennangswirkongen. 

Pogg. Ann., Vol. 114, p. 276. 

He demonstraies the differentiating influence which paper exerts upon solu- 
tions of various kinds, e. g.. Alkalies, Acids, Salts and certain vegetable dye stuflSs. 
In almost every case water travels much faster than the substance held in solution 
by it. (See Na 27L) 

260. 1861. PLATEAU, J. Title as in No. 182. 5th series. Pogg. Ann., 

Vol. 114, p. 6d7-608. 
His study of thin liquid films, e.g., soap bubbles, demonstrates the pressure 
which the film surface exerts upon the air enclosed. Calculates that the upper 
limit of the radius of the sphere of molecular action is 1-17000 mm. 

261. 1862. GUINET, ERNEST. Phenomena of Transport through 

porous bodies. Application to direct Anal3rBis. Dialysis. 

Ckmpta Eendua, 1862. 8ee also PhU. Mag., (4) Vol. 25, p. 80, 

(1863.) 
With regard to Graham's researches on Dialysis, the author suggests to substi- 
tute for the parchment membrane a porous vessel of pipe -clay. This medium 
allows the dialyzing of solutions whicn would destroy parchment, e. g., solution 
of Cellulose in ammoniated Copper Salts. 

He explains the phenomena of dialysis by presuming the porous medium to 
act as a sieve, which excludes substances of high molecular volume (as Colloids) 
and, with regard to crystnUoids, allows more ready passage to those with smaller 
molecular volume, (Sulfur passes more readily than Iodine, when both are em- 
ployed in CS2 Solution.) 

262. 1862. BEDE, EMILE. Recherches sur la liaison entre les pMno- 

m^es de Capillarity et d'Endosmose. BuU. Acad, Belg., (2) 

Vol. 13, p. HI. 
Water, by evaporating from the surface of an animal membrane (see experi- 
ment by Magnus. No. lOSj produces a suction of 79 mm. Mercury in 23 days. 
Alcohol, Ether, and OU of Turpentine have little or no such action. Salt solutions. 
If concentrated, produce less suction than dilute solutions ; thus concentrated so- 
lutions penetrate animal membranes with more difficulty than dilute solutions. 
Endosmosis is pronounced to be the result of the different tendencies which are 
inherent in the fluids existing at both sides of the membrane to penetrate the 
latter ; such tendency being measurable by a colunm of mercury elevated by 
suction, as illustrated in the experiment of Migmus. 

263. 1862. BEDE, E. Recherches sur la Capillarity. Bull. Acad. Bdg., 

(2) Vol. 14, p. 344-349. 

Seeks to verify by Experiment some theoretical conclusions regarding the 
height of wide bubbles of air under horizontal glass plates within liquids of 
vanous nature, likewise the equilibrium of drops of various liquids between glass 
plates which form an angle with each other. In the former case, Water and Am- 
monia present the exceptional phenomenon of causing a maximum and afterwards 
a minimum height of the air bubble. 
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264. 1862. WIENER, CHR. Erklarang des atomiBtischen Wesens des 
tropfbar-flufBigen Korperzostandes, und Bestatigong deeselben 
durch die ■ogonannten MolecularbeweguDgen. Pogg. Ann,y 
Vol. 118, p. 79-93. 

The hypothesis is adTanoed that all substances consist of atoms of matter, 
attracting one another. Interspersed with ether atoms, repelling one another and 
being repelled by the atoms of matter. These two kinds of atoms forming two diflT- 
erenl syatems of vibrations ; in solid bodies both systems are supposed to perform 
opposite oscillations, in liquid bodies, oscillations in the same direction. When 
solids are being melted, it U the function of the latent heat to change the direction 
of the oscillation. The author seeks to demonstrate by means of the microscope 
the molecular motions existing in liquids. 

265* 1862. PLATEAU, FELIX. Sur an mode particalier de prodaire 
les bnlles de Bayon. BuU. Acad, Belg., (2) Vol. 13. p. 286. See 
also Pogg. Ann., Vol. 121, p. 653, (1864.) 
When throwing a sheet of soap water into the air under an angle of about 45 
degrees, it resolved Itself into soap bubbles of dlflTerent si^es, from 8 to centime- 
ters downwards. He presumes tnat clouds originate on this principle. 

266. 1863. MEUNIER. On the globular form that liquids may assume 

on surfaces of their own kind. Comptes Rendw, Vol. 57, p. 401. 

It is demonstrated that under certain precautions all liquids, even water can ' 
be made to form globules of their own kind on their surfaces. 

267. 1863. DUPREZ, F. Note sur la cause qui e'oppose k I'introduc- 

tion d'un liquide dans on vase k orifice ^troit. BuU. Acad. 

Bdg., (2) Vol. 16, p. 11. 
A vessel having a very narrow neck or admission tube, cannot well be filled 
with a liquid, not so much because the air is opposing admission, but on account 
of the resiiBlance of the capillary surface of the Fiquid. For the admission tube, a 
maximum diameter exists below which no fluid can enter the vessel. This diam - 
etercloeely depends on the cohesion, (capillarity) not the vieooslty of the fluid. 
Thus a very viscous liquid but of small cohesion, like Bitter Almond Oil, may 
pass a tube, which another much thinner liquid of great cohesion, like Water, can - 
not pass, becadse the latter forms a larger surface of capillary equilibrium. Be- 
yond the maximum diameter, the capillary equilibrium of the fluid becomes un- 
stable, and the liquid enters the vessel. 

268. 1863. TOMLINSON, CH. Experimental EtsayB. London, 1863. 

The following special point may be mentioned here: p. 47, he states that creo- 
soteisslightly heavier than water; (sp. g.~1.066;) but by carefully delivering a 
drop to the suriace of water from the end of a glass rod, it will not sink : but 
tho under surface of the drop will be convex below the general surface of the 
water. 

269. 1863. GRAHAM. On the molecular Mobility of Gases. Phil. 

Trans., (1863) p. 385405. See also Ann. Chim. Phyt., (4) Vol. 2, 
p. 107-142, (1864.) 

Various gases were aspirated through membranes of artificial graphite and 
other materials into a partial vacuum in which was maintained a constant de- 
gree of vacuity. Then It was found that the lighter gas passed through the porous 
membrane more readily than the heavier gas. The penetration points for 
several gases were found to be in the ratio of the square roots of their densi- 
ties. (Compare No. 180.) This behavior of gases suggests to the author the possi- 
bility of separating mixtures of gases by aspirating them through porous mem- 
branes. (Atmolysis.) 

270. 1863. PROCTOR, B. 8. Graduated Measures. Amer. Jour. Pharm., 

Vol. 36, p. 247. From Chemist and Druggist, 1863. 

Points out some sources of error in reading graduated measures, the chief 
source being the discrepancy between readings made from the general surface of 
the fiuld or its capillary edge. The former method is preferable. 
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271. 1863. (K)PP£L£ROEDEB. On a new method for determining 

the Nature of a Mixture of Coloring principlea. Amer, Joum. 

Pliorm., Vol. 35, p. 178. See also Pogg. Ann,, Vol. 115, p. 487- 

494, (1862.) 
Studies the capillary action of fllterinff paper on tolntiona, at obeerred befoie 
by Schoenbein. (See No. )I60.) The author aiscoTers the property of Picric Add to 
be conspicuous among many solutions in its power to rise in filtering paper. This 
behavior of Picric Acid permitted the author to establish with certainty its pres- 
ence in commercial fnchsin obtained from ooal tar. 

272. 1863. MUSCULUS. Dee Ph^omdnes capillaires appliques & la 

determination de la richesae alcoolique des vins et de la force 
de Vacide ac^tique. Mhn, Mid. MUU., Vol. X, p. 465-475 and 
Vol. XIII, p. 74-80, See also Chan. CenJbraJbUOi, VoL 9, p. 
922-925, (1864.) 
The author points out the marked influence which small amounts of Alcohol 
(one per cent, and less) or Acetic acid have on the capillarity of water, and 
suggests the use of his capillarimeter, which for example indicates the presence 
of f-40 per cent, of alconol, where the regular methods of analysis fail. Ex- 
tractive matters, as sugar, sslts, have much less influence upon jthe capillarity 
of water than Alcohol or Acetic Acid. 

273. 1863. WILHELMY, L. Ueber die Abhangigkeit der Capillari- 

tats-Constanten dee Alcohols Ton Substanz und Gestalt des 
benetzten festen Korpers. Pogg. Ann., VoL 119, p. 177-217. 
The constant of capillarity herein considered being pronounced to be the 
weight of liquid which a solid can carry along the unit of length of the latter, 
the author introduced a novel method for determining this constant, by direct 
weighing. He observes, however, that the number is not constant but variable, 
depending both on the nature of the solid, and especially becoming less the more 
curved the solid is. (See Wertheim, No. 250.) Besides, his results lead him to pre- 
sume that a condensation of liquid takes place on the surface of the solid. (See 
Poisson, No. 118.) Subsequent workers have taken issue with these statements. 

274. 1863. BERGER Ueber den Spharoidalzustand. Pogg. Ann., Vol. 

119, p. 694-697. 

The main phases of Leidenfrost's Phenomenon (see No. 88,) are critically re- 
viewed and original experiments added. 

275. 1864. MENSBRUGGHE, VAN DER. Sur quelques eflfets cmrieux 

dee forces mol^ctdaires des liquides. BvU. Acad. Brux,, Vol. 18, 
p. 161-168. See also PhU. Mag., (4) Vol. 18, p. 434-8, Pogg. 
Ann., Vol. 127, p. 97-105, (1866.) 



He describes the formation of liquid bubbles by a certain peculiar manipula- 

n, similar to that recorded by F. Plateau. (8ee No. 266.) ThU phenomenon 

has a bearing on the theory of the formation of fog. Furthermore ne describes 



tion, similar to that recorded by F. Plateau. (8ee No. 266.) ThU phenomenon 
has a bearing on the theory of the formation of fog. Furthermore ne descrf' 
some capillary experiments with globules of Mercury floating upon water. 



276. 1864. GUTHRIE, FRED. On Drops. Proc. Roy. Sac., Vol. XJU, 

p. 444-483, (1864) and Vol. XIV, p. 22-33, (1865.) See also 

Pogg. Ann., Vol. 131, p. 128. Fortschr. d. Phytik, 1866, p. 99, 

and Chem. News, Vol. 10, p. 270. 

The author determines the weight of drops of various liquids, (O)coanut Oil, 

Salt Solutions, Water, Mercury, etc.,) when forming under various conditions, 

e. g., forming in air, or surrounded by other liquids and mixtures of liquids, 

and either falling or rising in the latter, according to the speciflo gravities. The 

author thinks a chemical diagnosis possible by a closer study of the magnitude 

of drops and bubbles. 
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277. 1864. BARRIER, E. Application des ph^nomdnes Capillaires k 

la construction de divers thermom^trographes. Ann, Chim, 

Phys., (4) Vol. 2, p. 67. 
DeTises an Instrament similar to Bntherford's Thermometrograph, but which 
allows the reading of both maximum and minimum temperatures by means of 
two Indexes which are being dislocated by the variations in temperature through 
the capillary action of an air bubble within the instrument. 

278. 1864. MAGNUS, G. Ueber die Verdichtung von Dampfen an der 

Oberflache fester Korper. Fogg. Ann,, Vol. 121, p. 174-186. 
Condensation of Vapors of any kind on the surfaces of solid bodies takes place 
with such an intensity, that the phenomenon is accompanied by distinct changes 
in temperature. Hence there exists at any time on the surface of a solid bodv a 
stratum of condensed vapors which varies in thickness according to the humidity 
of the atmosphere. 

279. 1864. WILHELMT, L. Ueber die Abhangigkeit des Capillari- 

tats-Coeffizienten der Flussigkeiten von ihrer Zusammensetz- 
ung. Pogg, Ann,, Vol. 121, p. 44-63. 

The method of the author to determine the coefficient of capillarity is to 
weigh the capillary wall which is formed against a solid plate dipped into the 
fluid. This method is extended to various organic liquids. As a result, ceitain 



axioms are pronounced, bearing on the dependency of the coefficient of capil- 
larity on atomic variations. 

For example:— Addition of the carbon atom increases, while that of the Hy- 
drogen atom decreases the coefficient of capillarity. The members of an homo- 
logous series (whose difference is Cn U S n) have about the same Coefficient of 
CaplUarity. 

280. 1864. WILHELMY, L. Ueber die Abhangigkeit des Capillari- 

tats-Coeffisienten der Flussigkeiten von der chemischen Be- 
schaffenheit and Gestalt der festen Wand. Pogg. Ann,, Vol. 
122, p. 1-17. 
The result of the author's work on Amvlaleohol, Glycerin and other organic 
liquids along the lines pursued in No. 278, is here summarized in several tables, 
which demonstrate some seemingly regular variations in the coefficients of cap- 
illarity for these liquids when in contact with solids of different material and 
different curvature, rart of these results suggest the theory that a solid when 
immersed in a fluid, will oondeuAe a ceitain quantity of the fluid on its surface. 
Glycerln.however.presentsastrikingexceptlon. if aplate is dipped into it and 
tared, it becomes lighter upon prolonged standing. The author thinks, that the 
solid, by surface action, will attract and condense on its surface what little 
water ia contained In the Glycerin. 

281. 1864. TATE, T. On the magnitude of a drop of liquid fonned 

onder different circumstances. Phil, Mag,, (4) Vol. 27, p. 176. 

The substance of this paper is expressed in the following abstracts: 

1)— Other things being the same, the weight of a drop of liquid is propor- 
tional to the diameter of the tube in which it is formed. (This connected with 
Jurin's Law, (see No. 16,) leads to the following conclusion :) 

S)— The weight of the drop is in proportion to the weight of water which 
would be raised in that tube dv capUiary action. 

8)— The weight of drops of a liquid, other things being the same, is diminished 
by an augmentation of temperature. 

4)— In different solutions of Chlorid of Sodium, or other neutral salts, the 
increment in the weight of the drops ia in proportion to the weight of the dry 
salt in solution. 

282. 1864. TOMUNSON. On a new variety of the Cohesion figures 

of liquids. (Submersion figures.) PkU, Mag,, (4) Vol. 27, 

p. 426. 
Describes and gives illustrations of a new class of figures obtained by placing 
a drop of a llquia upon the surface of another. In wbicn it sinks to the bottom. 
A typical example is afforded by a solution of Cochineal dropped into water. In 
some cases (e g.. Bitter Almond OH and Benzol) liguid rings are produced, the 
formation of which he discusses. (Compare No. SOo.) 
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283. 1864. TOMLINSON. Ck)he8ion and Submersion figures. PhU. 

Mag., (4) Vol. 28, p. 354. 

Continues to utilize the plienomena of Cohesion and Snbmenion flgnree for 
the detection of adulterants in oils; e. g.. Poppy Oil and Olive Oil, lUustratiims 
of these beautiful phenomena are given. (See No. 88S.) 

284. 1865. CHEVREUL. Extrait d' un M^moire sur des ph^omdnee 

d' affinity capillaires. Comptei RenduSy Vol. 63, p. 61-69. See 
also Jahresb,/. Chem., 1866, p. 8. 

Institutes a series of experiments demonstrating the displacement of oils by 
water, or water by oils, from their respective intimate contact with certain min- 
eral bodies, as white Lead, Kaolin, etc. This is with a view of applying the 
results to the arts of painting and varnishing and to agriculture. 

285. 1866. MEYER, O. E. Ueber die Stromung yon Gasen durch Ca- 

pillarrohren. Pogg. Ann., Vol. 127, p. 253-281 and p. 353-382. 
For the motion of gases through capillary tubes he arrives theoretically at a 
law exactly corresponding to that of Poiseoille and Hagenbach for the flow of 
liquids through capillary tubes. (See No. 246.) In order to test the correctness 
of this law he applies thereto In detail the experimental data recorded by Graham. 
(See No. 2M.) 

286. 1866, EGEHARD, C. Der gegenwartige experimentelle Thatbe- 

stand der Lehre yon der Hydrodiffusion durch tierische Mem- 
branen. Pogg. Ann., Vol. 128, p 61-100. 

The following is an abstract of the author's conclusions: 

1)— In equal times there is an equal amount of difftision, (in both directions,) 
i.e.. the endosmotic equivalents remain the same. 

i)— The endosmotic equivalents remain constant at temperatures yarylng 
within certain limits. 

8)— Dried membranes cause a higher endosmotic equivalent than fresh ones, 
(because the salt current is diminished, while the water current remains un- 
changed. 

4)— yelocity of dllTtuion increases with temperature according to a definite 
law, which he found empirically. 

iy-l% also increases with concentration ; both the salt current and the water 
current become faster, the water current more so than the salt current, hence their 
quotient, 1. e., the endosmotic equivalent. Increases. 

287. 1866. ROGER, E. M^moire sur les ph^nomdnes capillaires. 

Ccmptei Rendus, Vol. 62, p. 134-138. 

The author states that the commonly accepted hypothesis, that in capillary 
phenomena the action of molecular forces becomes altogether imperceptible at the 
smallest perceptible distances, is not precisely correct. 

He introduces a formula expressing a relation between the height of capillary 
rise and the diameter of the tubes, contialning a correction for the action of the 
solid upon the fluid at very small, yet perceptible distances. The correctness of 
his formula he tested by applying thereto the accurate experimental results of 
Simon de Metz. (Sec No. 202.) 

288. 1866-1868. DUPRE, A. Th^rie M^canique de la Ohaleur. Ann, 

Chim. Phys., (4) Vol. 7, p. 236-282 and p, 406-428. Vol. 9, p. 
328384. Vol. 11, p. 194-220 (1867) and Vol. 14, p. 64-143 (1868.) 

The author applies the results of preceding memoirs concerning the gaseous 
state of matter, latent heat and molecular energy to the study of capiUary phe- 
nomena upon thermodynamic principles. 

In yol. 7, the force of attraction and separation of surfaces is considered both 
theoretically and experlmentatly. 

Vol. 9 contains the laws of molecular forces as applied to capillarity proper 
and the various phenomena connected with it 

VoL 11 speaks of the influence of temperature and pressure in the capillary 
phenomena. In this connection it is of interest to note the following fact nerein 
strikingly demonstrated, viz., that the height of the column in a capillary tube will 
not be sensibly affected by heating the mass of fluid abov^ which it rises, as long 
as the meniscus Itself retains its temperature. If heat is applied to the meniscus 
direct, the column will sink. 

In Vol. 14 interesting relations between molecular attraction and chemical 
equivalents are established. 
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289. 1866. DUPRE. TkSorie Micanique de la Chaleur. Chap. IX, 206. 

Capillarity. (See No. 288.) 

290. 1866. WATTS. Dictwnary of Chemistry, Vol. I, London. 1866. 

"CapUlarity." See also Ed. of 1894. 

291. 1866. LAMARLE. Theorie der Stabilitat fiussiger LamellensyB- 

teme. Pogg. Ann,, Vol. 128, p. 477. From BuU. Acad, Belg., 
(2) Volfl. 17 and 20. 

Lamarle, bv theoretical considerations, establishes the laws accordlDg to which 
liquid films, when attached to wire frames of special shapes, mnst combine and 
arrange their edges, if a stable lamellar system is to be produced. 

292. 1867. PLATEAU, J. Title as in No. 182. Pogg. Ann., Vol. 130, 

p. 149-159, 6th series, and p. 264-277, 7th series. From Mim. 
Acad, BruxeUes, Vol. 33. 
A theory is given of fluid Laminar Sjrstems, supported by experiments with 
wire frames dipped into the film -producing liquid. 

293. 1867. DAG^I^(. TraiU de Physique. Third edition, Paris, 1867. 

Vol. I, p. 209. 

294. 1867. VOIT, E. Ueber die Diflusion von Flussigkeiten. Pogg. 

Ann,j Vol. 130, p. 227 and p, 393. 
Sought to determine the constants of difftision (see Fick, No. S14.) of Grape 
Sugar and Cane Sugar solutions, ascertaining the per centage of the diffusing 



layers at regular Intervals of time by means of a Soleil-Dubbsque's Sacchari- 
meter sliding vertically. (Compare No. 228.) 

For Cane sugar he finds the constant to be 0.8144. 



For Grape Sugar 0.8180. 

The gradual march of the process of difftision as observed in these experiments, 
is illustrated by luoid diagrams. 

295. 1867. PLATEAU, F. Umwandlong eines flussigen Cylinders in 

gesonderte Kugeln. Pogg, Ann,, Vol. 132, p. 654. 

The tendency of a long liquid cylinder of small diameter to contract into a 
succession of small globules, is here demonstrated by placing a suitable thread 
of cotton, weighted at one end. vertically iut<r water or olive oil, and then dex- 
terously witharawing it ; the phenomenon succeeds better if the thread is stretched 
horizontally, dipped into the liquid and withdrawn. 

296. 1867. MENSBRUGGHE, G. VAN DER. On the Tension of liquid 

films. PhU, Mag,, (4) Vol. 33, p. 270-282. From BuU, Acad, 
Belg., (2) Vol. 22. Also Pogg, Ann,, Vol. 133, p. 277-2^2. 
Demonstrates the existence of a contractife force in soap films, employing 

under certain precautions flexible threads of cotton or light metallic rings. Evolves 

the laws of equillbrlnm for the oases mentioned. 

297. 1868. MENSBRUGGHE, G. VAN DER On the tension of liquid 

films. Pogg. Ann,, Vol. 134. p. 465-468, From BuU. Acad, 
Bdge., (2). Vol. 23. 

Theoretical investigations regarding the equilibrium of liquid films. (See 
No. SM.) 
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298. 1868. BECQITEREL, M. On the chemical effects prodaced in 

capillary spaces. PhU. Mag., (4) Vol. 36, p. 437-445, (1868.) 
From Ckmptes Rendus, 1867 and 1868. 

The following reftction is a type of the phenoma discovered and elaborated 
upon by the anthor. A glass tnbe with a crack of not more than capillary width 
is filled with a concentrated solution of Nitrate of Copper, and this tube then in- 
serted into a test glass containing a solution ol Monosulfld of Sodium of definite 
strength, the surfaces of the two liquids being brought to the same leveL After a 
short time, a very brilliant deposit of mtitallio Copper, (not Copper Snlfld as 
should be expected,) of crystalline texture appears, increasing in thickness, little 
by little, enlarging the crack, until the tube breaks. Small cylinders of oopper, 
S mill 1ms. in diameter could be obtained in this manner. 

Similar reductions took place with Salts of Silyer, L«ad, Gold, Tin, Cobalt and 
Nickel ; also when employing capillary spaces of diflTerent (and more couTenient) 
forms. These phenomena, according to Bec<iuerel are due to the combined action 
of affinity, molecular attraction and electricity. 

299. 1868. BULIGINSKI, A. Untersachongen iiber die Gapillaritat 

einiger Salzlosongen bei verschiedener Ck)ncentration. Pogg. 

Ann,, Vol. 134, p. 440-454. 

The constants of Capillarity were carefully determined for solutions of KNOs 
and NU4CI both of diirerent strengths at three distinctly different temperatures. 
It was obeeryed that the solutions of Ammonium Chlorid have higher capillarity 
than water, and increase in capillarity with concentration. (See V alson. No. 811.) 

300. 1868. SACHS. Lehrbuch der Botanik, Leipzig, 1868. Gapillaritat, 

p. 520. 

aOl. 1868. QUINCKE, G. Ueber die Capillaritats-Constanten fester 

Korper. Pogg. Ann., Vol. 134, p. 356-367. 

The author ad yocates the existence of a surface tension in solid bodies, es- 
pecially in substances which ha ye been allowed to cool from the liquid (melted) 
condition. Examples: Glass, drawn wires, putty. The molecules of such sur- 
faces, not being disturbed while assuming tneir equilibrium, this explains 
the exoessiye hardness of these surfaces. The author determines the constant 
of Capillarity for seyeral metals from the weight of drops formed upon fusing 
these metals. 

302. 1868. QUINCKE, G. Ueber die Capillar-Constanten geschmol* 

zener Korper. Pogg. Ann., Vol. 135, p. 621-646. 

Determines the Constants of Capillarity (**8peclflc Cohesion**) of many fusible 
substances by weighing the drops which they form upon being heated aboye their 
melting points, in this manner he finds remarkable relations. Thus, if the yol- 
ume of a drop of sulphur is onb, that of SilyerfOr Mercury dropping through the 
same tube is 2, of Gold about 8, of Water, or Borax, or Soda, 4, of zinc, 6, of So- 
dium, IS, of Potassium, 20. 

303. 1869. ANDREWS, TH. On the continuity of the gaaeous and 

liqoids states of matter. PhiloB. Trans., 1869, p. 159 and 575. 

Also see Pogg. Ann., Erg. Vol. 5, p. 64. PhU Mag., (4) Vol. 39, 

p. 150-153, (1870.) 

When Carbonic Acid gas is compressed at temperatures at or below the criti- 
cal point (80.0** C) a definite degi*ee of pressure will produce liquefaction 
attended by a sudden and plainly noticeable contraction of yolume. But at 
higher temperatures, say 48^ C, and under the influence of an ezcessiye pressura, 
no sudden passage from the gaseous into the liquid condition is obseryed. This 
transformation is effected by a series of gentle gradations. Hence the anthor con - 
eludes that the gaseous and the liquid states are only but widely separated forms 
of the same condition of matter. 
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304. 1869. QUINCKE, G. Ueber die Capillar-Constanten geschmol- 
zener chemischer VerbiDdungen. Pogg, Ann., VoL 138, p. 141-155. 

Determines the ^'specific coheeioD^ of various salto, metals and organic sub- 
stances, etc., by a new method, viz., measuring certain dimensions of drops formed 
by fusing these substances, and calculating the specific cohesion according to a 
simple algebraical relation. He finds the law connrmed according to which the 
specific cohesion of a number of substances present striking regularities. (See 
No. 802.) 

305. 1869. BEER, AUG. EinUitung in die mcUhemaii9che Theorie der 

EUuHcitaet und CapiUaritaet, Leipng, 1899, 

306. 1869. LUEDTGE, R. Ueber die Aasbreitung von Flussigkeiten 

aaf einander. Fogg. Ann,, VoL 137, p. 362. 

studying the expansion of liquids upon liquids, he finds that upon arranging 
them according to their constants of capillarity, beginning with the smallest num- 
ber, each liquid of the series will spread upon any one following, e.g.. Alcohol 
wiil spread on Poppy Oil, the latter on water, etc. An exception occurs with 
regard to Mercury and water, as the latter seemingly does not spread on the for- 
mer. QuiMOKi however, has later succeeded in producing this phenomenon. (S«e 
No. 813.) 

307. 1869. QUINCKE, G. Ueber die Entfernung, in welcher die 

Molecularkrafte der Capillaritat noch wirksam sind. Fogg. 
Ann., Vol. 137, p. 402. 

He determines the distance of molecular action by the following method: 
Upon a clean glass plate Is deposited a thin Eheet of siWer in wedge shape, leav- 
ing part of the glass unooverea. When the plate thus prepared Is dipped into 
water, the glass is wetted, the silver part is not wetted. Adjoining the free glass 
part there is a silver zone where the boundary line presents an Intermediate con- 
dition, owing to the molecular action of the underlying glass upon the water. 
Hence the spot at which the boundary line becomes unlrormly convex, also 
Indicates the limit of the sphere of action of the glass molecules. It only re- 
mains to measure the thickness of the film at that particular spot to obtain the 
radius of molecular action. For glass, silver and water, for example, it was 
found to be greater than 0.0000643 mm. (See Plateau, No. S61.) 

308. 1869. VALSON, ALPH. Sur les actions mol^nlaires dans le- 

chlore, le brome et Tiode. Comptes Rendus, Vol. 69, p. 1140. See 
also Jahretber.f. Chem., 1869 

He sought to establish a capillary relation between the elements Chlorin, 
Bromin and lodin, by dissolving molecular quantities of the respective Potassium 
Salts in the same yoiume of water, and observing the height of rise of the solu- 
tion in a caplllaiy tube of 1 mm. diameter. The values thus obtained together 
with the results of additional experiments on the three corresponding Cadmium 
salts, exhibit a regularity similar to that existing among the atomic weights, and 
other physical properties of the three Halogens. 

309* 1870. DUCLAUX, E. Sur la tension superficielle des liquides. 
Ann. Chim. Fhy$., (4) Vol. 21, p. 378-435. 

Gives an historical deyelopment of the notion of surface tension of liquids, 
making on this basis a special study of Drops with practical applications (Drop 
Alcoholometer), and of the stability of Emulsions. In the latter respect, he con- 
cludes that the emulsions formed by the mixture of two liquids are the more sta- 
ble, the nearer the surface tension of the constituents, the nearer their densities 
and the greater their viscosity. (Compare No. 821.) 
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310. 1870. MENSBRUGGHE, G. VAN DER. 8ur la tension superfi- 
delle des liqnideB consid^r^ an point de vue de certains 
moayements observe ft leor surface. Ann. Chim. Phys,, (4) 
Vol. 20, p. 121-135. 
Like Segner and Thomas Young, the author adyocates the existence of a snr- 
.-je tension in fluids, having an equal magnitude in all points of the surface at 
the same temperature. If this tension is affected at any one point bj an outside 



face tension in fluids, having an equal magnitude in all points of the surface at 
the same temperature. If this tension is affected at any one point by an outside 
influence, e. g., the approach of a more or less volatile substance of different sur- 



face tension, a motion is necessarily produced upon the surface of the fluid ; cen- 
trifugal, when the aproaching body has a smaller, centripetal, when it has a greater 
surface tension. Numerous Illustrative examples are given. 

81 1 • 1870. V ALSON , ALPH. Etude de Taction mol^culaire fond^ sur 
la th^rie de Taction capillaire. Ann. Chim. Phyz., (4) VoL 20, 
p. 361. 
studying the capillary behaTiofr of salt solutions, the author found the follow- 
ing interesting laws of "Capillary moduli**: He prepared Normal saline solutions 
containing one gramme -equivalent of salt in one liter of water, and determined 
the capillary rise in the same tube, using two series of Normal solutions having 
two fixed metals or metallic radicals as their basis, (say Ammonium and Cad- 
mium,) and varying acid radicals combined with these metals. He found for ex- 
ample^hat the diflerence in the capillary rise of the Chloride is the same as that 
of the Broraids or the Sulfates. In this case if the rise of the NH4 salt assumed 
to be=0, the constant (or modulus) for Cd=4.8. The author gives a table assigning 
to each metal its capillary modulus. 

A similar table of constants is obtained when reversedly two acid radicals 
are taken as the basis, and the metals vary. Solutions of Ammonium chlorid 
and Lithiam chlorid possess a higher capillarity than even water, (see No. 290,) 
and, by a remarksble coincidence, these two snostances are also distinguished by 
possessing a higher index of refraction than water. 

812. 1870. QUINCKE, G. Ueber die Capillaritats-Erscheinungen an 
der gemeinschaftlichen Oberflachevon Flussigkeiten- Pogg* 
Ann., Vol. 139, p. 1-81. 
He is the first to obtain numerical values for the Constants of Capillarity at 
the aone of contact of two immiscible liquids. Makes use of his new method of 
determining these constants, (see No. 804,) which consists in measuring certain 
dimensions of flat drops of the liquid, reposing either in air or another liquid. The 
constant of Capillarity (bv him called specific cohesion) is a function of these di- 
mensions. The i-esults of these extensive investigations, covering all the impor- 
tant phases of Capillarity, are finally summarised. 

818. 1870. STAHL, M. Ueber einige Punkte in der Theorie der Ga^ 
pillaritats Erscheinun^n. Pogg. Ann., Vol. 139, p. 289. 
Theoretical considerations, intended to vindicate Laplace's theory. (See No. 64.) 

814. 1870. DUBOIS-REYMOND P. Ueber den Einfluss der CapUlari- 

tat aul die Erscheinung der Ausbreitung der Flussigkeiten. 

Pogg. Ann., Vol. 139, p. 262-275. 

If a drop of a fiuid is placed upon the surface of another fiuid, it wiU expand 

or not according to the magnitude of the edge angle of the drop. This angle is a 

function of the surface tensions at thecomroonsorfaceof the twofinids and air. 

as expressed in Niumakm'b THBoam, (which is ezplicitlv detoiled in the paper.) 

He then seeks to give explanation of the swift currents of a fiuid caused by va^ 

pon aoproached, antagcmislng the view of Biensbrugghe on this point. (See No, 

810.) 

315. 1870. LUEDT6E. Ueber die Spannung flussiger Lamellen. Pogg. 
Ann., Vol. 139, p. 620. 
Regarding the tension of liquid lamels he arrives at the foUowing eonduiion ; 
1) Liquid films immediately after their formation acquire a thickness less than 
tne double radius of the molecular sphere of action : hence the cohesion of a filni 
is not constant but a function of its thickness. S) The tension of a liquid film in* 
creases when thickness decreases. (See however No. SSS.) 
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816. 1870. WARBURG. AasfltusB yon QueckBilber aaflgLasemenCa- 

pillarrdhren. Fogg, Ann., Vol. 140, p. 369. 

Contxary to PoiseaiUe's results which the latter obtained for Mereory, (see 
No. 16S,) Warburg found that the quantity of Mercury flowing through a capillary 
glass tube is tn proportion to the 4th, not the 8rd power of the radius of the tube. 

817. 1870. BOLTZMANN,L. Ableitung der Grnndgleichangen der 

Capillaritat aus dem PriDzip der virtaellen Geechwindigkeiten. 
Fogg. Ann,, Vol. 141, p. 582-690. 
Purely theoretical considerations. (Compare Gauss, No. 116.) 

818. 1870, MENDELEEFF, D. Bemerknngen uber die Untersnch- 

nngen von Andrews uber die Compresnbilitat der Kohlen- 
saure. Fogg. Ann., Vol. 141, p. 618. 

Mehdeleeff denies the existence of an intermediate state between liquid and 

Sas, as advocated by Andrews, in certain phases of the latter's experiments. (See 
o. 808.) Adduces fn support the experiments of Caignard de la Tour and wolf. 
(See No. 218.) 

He accepts two kinds of limitations of the compressibility of gases. At low 
temperatures they yield a liquid, and at high temperatures tney reach a limit of 
gaseous yolume which merely coincides with the limit of compressibility of fluids. 

819. 1870. THOMPSON, SIR W. Effect of the cnrvature of the euiiace 

of a liquid on the thermal eqnilibrinm between the liqoid and 
the Tapor in contact with it. Froc. Roy. Soc. Edirib., 1870, 
February 7th. Also see FhU. Mag., (4) Vol. 42, p. 448, (1871 ) 

A fluid at a hl^r leyel has less vapor pressure than it has at a lower level, 
h6noe diflisrenees in curvature of liquids involve diflTerences of vapor pressure. 

If two separate portions of a liquid are placed at diflSerent levels, the dlflierence 
of vapor pressure would, under ideal conditions, exert an equalising influence by 
causing tne fluid to evaporate from the higher level and condense into the lower. 

If a capiUary tube closed at the lower end and containing some water, be in- 
serted in a larger mass of water within a vessel hermetically closed, the difference 
of vapor pressure outside and inside of the capillary tube will tend to restore the 
eqalilbrium, which takes place only when the fluid in the capillary tube occupies 
ihe height which it would reach by capillary-hydrostatic action, if the lower end 
was open. If below that height, water would condense into the tube, If above, 
It would evaporate from the tube. 

The author evolves two formulie expressing the exact relation between the va- 
por pressure and curvature of a liquid on one hand, and the differences of vapor 
pressure and differences of level on the other. 

820. 1870. WUELLNER, Ad. Experimejfiialphyiik. Leipzig, 1870. 3rd 

Ed., Vol. I, Capillaritat, p. 246-278. 

821. 1870. PLATEAU, J. J. Neues Princip betreffend dieSpannung 

von Flussigkeitsoberflachen. Fogg. Ann., Vol. 141, p. 46. 
The forces which cause liquids to foam are not so much cohesion or viscosity 
of the fluid, but rather their twr/ti£e viaeotUf in relation to surface tension. The 
exlstenoe of this force is herein clearly and Ingeniously established by the author, 
by means of a magnetic needle which was made to rotate within the surfaces of 
a series of fluids successively. With water and saponine solution the surface vis- 
cosity is greater, with alcohol, the surface viscosity is smaller than the inner vls- 
eosity. when the quotient between surface viscosity and surface tension is great, 
we have liquids producing stable foam. (Saponine— and Soap solution.) When the 
quotient is small, as with water, there is no or very little tendency to foam. 

822. 1870. MENSBRUGGHE, VAN DER. OberflachUche Zahigkeit 

der Lamellen aus Saponinlosung. Fogg. Ann., Vol. 141, p. 297. 
Gives experimental support to M. Plateau's discovery of the great surface vls- 
eofity of Saponine solution. (See No. iSl.) The author, with the aid of an Elec- 
tzophor, succeeds In obtaining open fllms of such a solution which have quite 
the appearance of solid fllms like mica, and are also very flexible. Some nig- 
ments being ooUected on a cloth, at once coalesce and form drops. 



Digitized by 



Google 



148 A STUDY IN PHARMACY. 

323. 1870. MENSBRUGGHE, VAN DER. Ueber einen durch Herm 

Ludtge angegebenen molecular-etatlBchen Satz. Pogg. Ann. 

VoL 141, p. 608. 
If two liquid films of the Mine fluid material are made to close both ends of a 
hollow cylinder, the author demonstrates br accurate measurements that the cur- 
vature and hence the tension of the two films remains constant, even if one of 
these films has become so thin as to show colors. Luedtge had asserted that in the 
latter case the curvature is less, i. e., the tension increased. (See No. 816.) 

324. 1871. BUDDE, E. Ein nenes Experiment, and einige Bemerk- 

ongen mr Theorie des Leidenfroet'schen Phanomens. Pogg. 
Ann., VoL 142, p. 158. 

The author succeeds in producing Leidenfrost's phenomenon very readily with 
water at temperatures below 100^ C, by carefully excluding the air. This sustains 
the proposition that the force necessary to support the drop, is equal to ttie weight 
of the drop plus the atmospheric pressure whicn is to be overcome. 

The author finally i>oints out in wliat manner the form of the dish influences 
the shape of the drop in its motions. 

825. 1871. MOUSSON, ALB. Bemerkongen uber die Theorie der Ca- 

pillarerscheinungen. Pogg. Ann., VoL 142, p. 405-417. 
Gives a succinct outline of the probable constitution of matter and the forces 
which underlie capillary action, especially emphasizing the change in homoge- 
neonsness of liquids at their free surfaces, or at the surface of their contact with 
solids. This view was held before by Poisson (see No. 118,) and Wilhelmy. (See 
No. i80.) The author then proceeds to evolve the three main laws of capillarity 
upon the principle of the conservation of molecular energy. 

826. 1871. MARANGONl. Ueber die Ausbreitung der Tropfen einer 

Flussigkeit aof der Oberflache einer anderen. Pogg. Ann., 
VoL 143, p. 337-354. 

The author concludes that a drop of a fluid will expand on the snrface of 
another liquid, if the surface tension of the latter is greater than the sum of the 
surface tensions of the lower and upper surfaces of tne drop. If it is smaller, the 
drop retains lens shape. He further insists that the phenomena of expansion of 
drops can t>est be studied when carried out on a large scale, and describes the color 

I phenomena which he svstematicall^ observed in experiments carried out on the 
arge basin in the Tuiieries of Paris. 

327, 1872. MENSBRUGGHE, VAN DER and TOMLINSON, CH. On 
a relation between the Borface tension of liquids and the Su- 
persaturation of Saline Solations. Proc Roy. Soc., VoL 20, p. 
342-51. See also PhU. Mag.. (4) Vol. 44, p. 223-32. 
The authors demonstrate that the state of supersaturation of a salt solution 
(Glauber's Salt in Water) is broken, and the salt at once crystallises, when the 
surface tension of the solution is diminished by the latter coming intocontact with 
substances of a considerablv lower surface tension, like drops of Ether. Alcohol 
and certain Oils. Thelocai application of heat at parts of the surface however, 
does not seem to diminish the surface tension sufficiently to cause the salt to crys- 
tallize. 

828* 1872. DUCLAUX, E. Recherches snr les lois des mouvement des 
liquides dans des espaces capillairee. Ann. Chim. Phy$., (4) 
Vol. 25, p. 433-501. 

The author makes an extensive, partly experimental study of the flow of 11- 

auids through capillary tubes, progressing to annular capillarv channels of known 
Imensions. to porous diaphragms, and Anally to animal membranes, in the latter 
case utilizing toe results of Schmidt (see No. 220,) and Liebig. (See No. 181.) 

The author concludes that the same relations that exist for capillary tubes 
between the quantity of outflow, pressure, and width and length of the tubes 
(Polseuille's law, see No. 1^) hold^ good also in the more complicated cases, as 
far as con be ascertained. 

Further paragraphs are devoted to phenomena of molecular adhesion, com- 
prising phenomena of surface absorption, the separating action of paper and other 
important subjects. 
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329. 1872. DXJPK^, A. On the specific heat and other physical char- 

acters of mixtures of Methylic Alcohol and Water. FhU, Trans. 
1872, p. 331-351. 

In SeotioB IV of this memoir, the capillary riee of mixtures of methyl alcohol 
and water is measured. The results are tahulated and also graphically repre- 
sented in a curve. 

330. 1872. DECHARME, C. Da monvement ascensionnel spontan^ 

des liquides dans les tubes capillaires. Ann, Chim, Fhys., (4) 

Vol. 27, p. 228-242. 

Studying the velocity of spontaneous rise Of liquids In both Tertioal and in 
inclined capillary tubes, the author finds that each liquid possesses a **capillary 
Telocity** of its own which is the velocity of rise observed in tubes of 1 mm. diam- 
eter, and at a definite temperature, e.g.. flrC. Diagrams of curves are added which 
illustrate at a glance the capillary velocities of diflerent liquids. The capillary 
velocities in the spontaneous ascent of liquids bear no analogy to the velocities of 
outflow, where pressure is employed. (Poleenille's experiments, see No. 162.) In 
the latter case salts tend to accelerate the velocity of water, while with the excep- 
tion of Ammonium Chloride (eee No. 811.) the reverse condition takes place m the 
spontaneous ascent of liquids in capillary tubes. 

331. 1872. MENSBRUGGHE, VAN DER. Ueher eine merkwurdige 

Thatsache heim Contakt gewisser Flussigkeiten mit sehr ver- 

schiedenen Oberflachen-Spannungen. Fogg. Ann., Vol. 146, 

p. 623. From BuU. Acad. Bdg., Vol. 33. Also see Ann. Chim. 

Phys. (4) Vol, 26, p. 318-321. 

Whenever a fluid of great surface tension, e. g.. Water, holding gases in solu- 
tion, comes into contact with a liquid of low surface tension, e. g. Alcohol, Ether, 
Oil of Turpentine, etc., an evolution of the gas dissolved becomes more or less ap- 
parent, (see No. 148.) The phenomena of cohesion figures (see No. S88,) are to be 
explained on the same principle. 

332. 1872. BERGER. Leidenfrost's Phenomenon. Fogg. Ann., Vol. 

147, p. 472 and 474. 
Criticism of articles on this subject by E. Bvddb (see No. 884,) and B. Collxt. 
{Pogg, Ann., VoL 148, p. m.) 

333. 1872. BECQUEREL. M^moire sur I'emploi des forces ^lectrochi- 

miques et ^lectrocapillaires poor la formation, en proportions 

d^flnies, des amalgames, et de plosieurs composes cristallis^. 

Ckmptes Rendus, Vol. 75, p. 1729-1733. 

Continuing his former researches on chemical efl'ects produced in capillary 
spaces (a fissured glass tube,} (see Nos. 99 and 298.) the author describes the mode 
of producing amalgams of sliver and copper, and other crystalllzable compounds. 

333a. 1872. MAXWELL, J. CLERK. Theory of Heai. New York, 1872. 
Chapter :XX, p. MO-274, treats of Capillarity. 

334. 1872. GUEROUT, AUG. Sor les dimensions des intervalles por- 

eux des membranes. Comptes Rendus, Vol. 75, p. 1809. 

The pores of a membrane being likened to short capillary tubes perpendicular 
to its faces, the law of Polseullle (see No. 162,) is thereto applied and a formula ob- 
tained, by means of which the dimensions of the pores may be calculated from 
given auantities experimentally to be established, values are obtained for blad- 
der, gold beater's skin and parchment paper. Actual measurements on fine Asbes- 
tos showed the capillary cross section to vary from 16 to 88 ten thousandth of a square 
millimeter, average: 84 mm. square. Calculation by the formula: 85 ten thou- 
sandth of a mm. square, hence a close coincidence. 
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885. 1873. QUINCKE G. 8ar lee coaches liqaideB & la suiiace des 

corps Bolides. Ann. CMm. Phyz., (4) Vol. 28, p. 286-288. 

The diminution of the quantity of water paaeiiLff through a porous diaphragm 
m the unit of time while the preienre remains the same, was explained by uie 
author in i8S9, by the assumption that particles of tile are mec h an i eal l y carried 
off and obstruct the passage. Duelanz (see No. 8S8,) ascribed the phenomenon to 
the thickening of a supposed liquid layer adhering to the pore-walls. Quincke 
now upholds nis riew, while not denying the simultaneons existence of a liquid 
layer less mobile, as pointed out by Bede, (see No. SiS,) Wllhelmy (see No. S78,) and 
others. Quincke also recalls his former obsenration (I860,) that a mixture of al- 
cohol and water pressed through porous tile moistened with water, comes through 
with a less spec. grav. than the entering fluid. 

886. 1873. MEYER, O. K Die Gultigkeit des Poiseaille'schen Gesetses 

fur die Transpiration der Gb»e. Pogg. Ann,^ Vol. 448, p. 1-44. 

The author's results demonstrate that Poiseuille's law for the flow of liquids 
through capillary tubes (see No. 18S,} holds also good with great exactness for the 
transpiration of gases through capillary tubes. 

887. 1873. PLATEAU, J. J. Suoiqae exphimenUde el OUorique de$ U- 

quide9» 2 Vols. Paris, London, Gand and Leipzig. 1873, 

**Tliis work consists essentially of the collected series of papers **0n the ta^ 
wt$ <^ EmkUVMiMi of a lAqiM. Man wiOumi WeiahL** (see Nos. IM and 292.) which the 
distinguished physicist of Ghent has publisned during the years 1848-1868. with 



numerous additions relating chiefly to the work of other investigators in the same 
fle^d of research. The present book derives a special value and beauty f^m the 
sagacity with which the author has followed out the physical and mathematical 
consequences inv(4ved in the Principle of the equality in all directions of the Tea- 
sion of a Liquid Surface ..." Pka, Mag., (4) Vol, 48, p. 140.141. [1874.] 

888. 1873. 8CH0LZ, R. Synaphie einiger noch nicht nntersuchter 

Stoffe, insbesondere der zosammengesetzten Aetherarten. 

Pogg. Ann., VoL 148 p. 62-76. 

Determined the capillarity of compound ethers and other liquids, making 
measurements both with capillary tubes and adhesion plates of various materlaL 
In the latter case he determined the force necessary to detach the disks from the 
liquids to be examined, (see No. 888.) Both methods lead him to establish the 
fact that Sulfuric Ether possesses the smallest capillarity, (Synaphy) of all fluids 
known, next in rank being the compound ethers. 

889. 1873. BOUSSINGAULT, JOSEPH. Sor U mptnre de U PelUcole 

des fruits exposes & one ploie continue.— Endosmose des 

feuilles et des racines. Ann. CMm. Phyz, (4) Vol. 29, p. 360-367. 

Fruits, leaves and roots of plants when immersed in water for definite lengths 
of time, behave difl'erently as regards the exosmose of sugar. Witfar cherries, rais- 
ins, etc there is exosmose of sugar and endosmose of water which causes the pel- 
licle to burst, showing the eifect of ram upon such fruits. With leaves the exos- 
mose of sugar is much slower than with fruits. With roots and germinating root- 
lets of cereals, the phenomenon does not take place at all. A beet weighing 107S 



SAB., and containing 100 gms. ol sugar, did not show the least trace <» sugar in 
e water after a period oflen days' Immersion. 

840* 1873. 6ERNEZ,D. Note relative & Taction pr4tendue des liquides 

ft faible tension superficielles sur les gaz dissous dans les liqui- 

des ft forte tension superflcielle. Comptee EenduSf Vol. 76, p. 

89-92. 

Adduces experiments to disprove Mensbrugghe's theory regarding the disenga- 
gement of gas dissolved in a liquid, and to prove that this is simply due to evolu- 
tion of air that was absorbed upon shaking. The author also shows that upon 
placing a saturated aqueous solution of carbonic acid gas upon carbon disumde. 
etc.. no disengagement of gas will take place, provided that dust or other solid 
particles are absolutely excluded. The layer of air supposed to be condensed up- 
on their surface, would give rise to the evolution of the gas dissolved, (see No. 88t ) 
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841. 1873. ROGER, E. Th^rie des ph^nomdnes capiUairee. Fourth 

memoir. Camples Rendm, Vol. 76, p. 816-819. 
Simon de Metz (see No. 202,) had obserred that for diameters of tubes below 
0.008 mm. the capillary rise seemed to be much higher than simply in inverse pro- 
portion to the diameter of the tube, (see Mo. 10.) The present autnor through ma- 
thematical reasonings arriyes at a formola which takes into account this increase 
of capillary rise. The experimental results of Simon are in good accord with thoee 
calculated from the formula. 

842. 1873. M. BECQUEREL. M^moire sur les actions prodoites par 

rattraction mol^olaire dang les espaces capillaires. CompteB 
Rendus, Vol. 76, p. 1034-1041. 

If two salt solutions capable of forming an insoluble precipitate, e. g.. Potas- 
sium Sulfate and Barium Chloride are placed in kIabb yeasels and are con- 
nected by a fissure having a width of less than seyeralthousandth of a millimeter, 
the chemical reaction induced by the capillary space takes place so slowly that the 
product is formed in a crystalline condition. Thus crystallised Lead Chromate 
and Barium Sulfate were obtained. Such solntions may be in contact with each 
other within an extremely narrow fissure, without reacting upon each other. In 
wider fissures, one of the fluids passes and slowly causes a precipitate which creeps 
along the wall of the cracked tube. 

848. 1873. UPPMANN, G. Relation between Capillary and Electrical 
Phenomena. Pogg, Ann.t Vol. 149, p. 646, (1873.) See also 
Comptes RenduB, Vol. 76, p. 1407, or Philos, Mag., (4) Vol. 47, p. 
281-291, (1874.) and Ann. Chim. Phy$., (6) Vol. 6, p. 494, (1876.) 
These interesting papers demonstrate the cause of the frequently observed in- 
constancy in the Constant of Capillarity for mercury, which was ascribed by 
Quincke (see No. 284,) to impurities of the surface. Fint law: The capillary con- 
stant at the common surface of Mercury and dilute Sulfuric acid is a function of 
the electric dllTerenoe (electromotiye force of Polarization,) existing on this sur- 
face. The meniscus of a mercurial colnmn in contact with dilute sulfuric acid in 
a capillary tube will rigidly occupy the same position, if the same electrical dif- 
ference is maintained in the apparatus by establishing an electric circuit. If the 
weakest electric current is introduced, the meniscus will occupy another fixed 
position corresponding to the new electromotiye force. On this principle an ex- 
ceedingly sensitiye capillary electrometer was constructed to measure weak 
electromotiye forces, a compensating manometric pi^essure being nsed to bring 
the meniscus back to its zero point. 

The capillary constanUncreases with the electric diffsrence introduced, reach- 
ximumaf 



ing a maximum at e— 9 DaDiell, then decreases until S Dauiell is reached. 

Second taw: A mechanical enlargement of the mercurial area in conta^ 

dilute sulfuric acid (e. g.,the mere Inclination of the yessel containing both, or 



Beoond law: A mechanical enlargement of the mercurial area in contact with 
— iute sulfuric acid (e. g.,the mere Inclination of the yessel containing both, or 
dropping Mercury through a funnel into dilute sulfuric acid,) giyes rise to an 



Increase of electric difference, (indicated by an inserted galyanometer.) hence 
an increase of surface tension (constant of capillarity,) subject to the maximum 
before mentioned. 

On this principle, an ElectrocapiUary Motor is constructed, conyerting either 
mechanical workinto electricity by the aid of capillarity or reyersedly theelectno 
current of a cell into mechanical work by the aia of the same class of phenomena. 

844. 1873. HUEBENEB, TH. UnterBuchnng uber die Transpiration 
von Sakloeungen. Pogg. Ann., Vol. 160, p. 249-269. 

The author measured the time required by equal yolumes of salt solutions of 
related Substances and haying the same specific grayity, to pass through one and 
the same capillary tube. For solutions of NaCl and KCl of equal specific grayity, 
the yelocities of outfiow were in inyerse ratio to the equiyalent weights of these 
salts, with the chlorides of the alkaline earths, the approximation was not so 
perfect. 

a45« 1873. DEGHARME, 0. Effets frigoriflqnes prodoite par la capil- 
larity jointe & r^yaporation. Comptes Eendus, Vol. 77, p. 998 
and 1167. 

Treats of the formation of cauliflower-like crystals of water derlYcd from the 
moisture of the air, which are formed when a porous substance as e. g., filtering 
paper dips into a layer of carbon disulfide. 
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346* 1873. DECHARME, 0. Da mouyement aficendant spontan^ des 
liqnides dans des espaces tr^ 6troit8, (bandelettes de papier 
spongienx,) compart aa monvement ascendant des m^mes 
liquides dans les tabes capillaires. Ann, Chim. Phys., (4) Vol. 
29, p. 416^25. 

The author extended his former studies (see No. 880.) comparing the vdoeity with 
which different liquids rise In capillary tubes and in strips of Altering paper. 
Both media show analogies as well as differences. Each liquid has its own pecu- 
liar eapiUary vdoeity as well as its own capillary height of rise. A liquid that 
finally rises highest, has not necessarily the greatest capillary yelocity. Curves 
are plotted to illustrate the yarious velocities. With capillary tubes, only an 
aqueous solution of salammoniac has a greater capillary velocity than water ; with 
flitering paper, however, 40 liquids out of 207 have a greater velocity |ind finally 
rise higher than water, e. g., HCl, HNOs, Ca Cls etc. Moist condition of the sur- 
rounding air markedly favors the rise of fiuids In bibulous paper. 

34T.. 1873. DECHARME, C. Da moavement descendant dee liqaides, 
compart & lear mouvement ascendant spontan6 dans lee tabes 
capillaires. Ann. Chim, Phys,, (4) Vol. 29, p. 664-569. 

Raise the liquid bv suction to double the height to which it would rise spon- 
taneously by capillarity ; then release and notice VdoeUy of Detcent. The duration 
of the descending movement, for a great number of liquids is greater than the 
ascending movement with which it corresponds. 

348. 1874. GUEROUT, AUG. RechercbessarP^coalementdesliqaides 
dans les tabes capillaires. Compies lUndus, Vol. 78, p. 351. 

Verifies Polsenille's law (see No. 16S,) for the special case of the flow of water 
through vertical capillary tubes, the lower end of which dips into the lower water 
surface, wheu the ratio between charge and length of tube is constant. Another 
series of e^nieriments developed the remarkable phenomenon that tlie mean velo- 
city of outflow (i. e. quantity of outflow divided bv cross section of the tube,) in- 
creased when to the lower orifice Ivory disks with circular holes of known and 
successively decreasing diameter were adapted. Thus the liquid may be supposed 
to move in concentric cylinders animated with increasing velocity towanfs the 
center. Another theory admissible is based on certain observations by Tresca. 

849« 1874. ONIMUS, M. De Tinfluence des substances albuminoidee 
sur les pb^nom^nes ^lectrocapillaires. Comptes Rendm, Vol. 

78, p. 643. 

The interposition of a capillary space between two fluids capable of reacting 
with each other, produces an electrocapillary phenomenon, and the interposition 
of albumen may oe expected to have the same effect. Solutions of Coppersulfate 
and Potassium oxalate separated in a U tube bv a layer of albumen, formed 
crystals of the double oxalate of Ck)pper and Potassium. 

850. 1874. BECQUEREL. On Chemical Actions in Capillary Spaces. 
Jour, Chem, Soc, Abst, 1874, p. 1126, from Cknnptes Rendus, Vol. 

79, p. 82-87. 

In the reduction phenomena with fissured tubes, (see No. 888,) the chemical 
action is due to a strong e4ectromotoric force developed. When this force is 
weaker, as e. g., with parchment paper, or dried collodion, only oxides and related 
products are formed. 

In this manner were obtained Cn (OH) 2 in blue crystals from Sodium aluml- 
nate and Copper niti'ate, and crystallized alumina from Potassium aluminate and 
aluminum onloxide, the latter solution being placed into the parchmented tube. 
The author discusses the probable bearing ot these phenomena upon processes in 
nature. 
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851« 1874. GUEROUT, AUG. Inflaence de la temperature sor le 
coefficient d'^coalement capillaire dee liqaides. Comptes Ren- 
dus, Vol. 79, p. 1201. 

The coefficient of capiUftry effusion being here deflned a* the qoantity of a 
fluid passing in one second through one and the samA capillary tube and expressed 
in mm. cubes, this quantity is constant for one and the same liquid at one and the 
same temperature, and indicates for varying liquids their degree of mobility. 

For water and certain salt solutions the increase in capillary mobility with the 
temperature (from 10^ to 20<* C,) is represented by a straight line. An eleyatioxi of 
lO** C. increases the mobility of water by one third. 

852. 1874. OBERMAYER, A. y. Ueber Aosbreitangserscheinangen 

einiger Loeangen von Aniliniarben anf Wasser. Fogg. Ann., 
Vol. 151, p. 130. 

Observes in the expansion of solutions of aniline colors upon the surface of 
water a confirmation of Van der Mensbrugghe^s theory, (see No. ni,) that motion is 
caused by the diminution of the surface tension of water in contact with a liquid 
of lets surface tension. 

853. 1874. SIEMENS, W. v. CapiUar Galvanoskop. Fogg. Ann,, Vol. 

151, p. 639. 

Is a modification of Llppmann's Capillary Electrometer, (see No. 848,) with a 
view to employ it in the measurement ox resistances of submarine cables on board 
of ships where the unsteady oscillations preclude the use of Lippmann's Apparatus. 

854. 1874. BAUMGARTNER, G. Ueber den Einfloss der Tempera- 

tnr anf die AuBflassgeschwindigkeit von Wasser aos Rdhren. 
Fogg, Ann,, Vol, 153, p. 44-52. 

The quantities of flow of water through tubes of varying lengths and dia- 
meters ^not capillary) were determined. With some tubes, a maximum of out- 
flow was reached for definite temperature which decreased upon further increase 
of temperatui^ In some instances a double maximum seems to occur. 

Hence, wider tubes than capillary obey the same exceptions as do capillary 
for tubes below a certain length, (see No. 162.) The longer the tube, the higher the 
maximum of outflow. 

855. 1874. QUINCKE, G. Ueber die angeblichen Beziehungen zwi- 

scben den capillaren und electrischen Erscheinungen. Fogg, 
Ann., Vol. 53, p. 184. 

(Contrary to Lippmann's experience, (see No. 848,) the author can perceive no 
connection between the constant of capillarity at the common surface of Mercury 
and a surrounding fluid, and the electromotive force there originating. The sur- 
face tension at the common surface of mercury with liquids conducting electricity 
is changeable by electrolysis, and may decrease or increase with direction and 
duration of electric current. 

It is not permissible to measure electromotive forces by the magnitude of this 
surface tension, since accidental and unavoidable impurities materially modify 
the surface tension of Mercury and other fluids. 

856. 1874. MEYER, OSKAREMIL. Hydraulische Untersnchangen. 

Fogg, Ann,, Jabelband, p. 1-10. 

Some important literature on the flow of water through tubes is pointed out, 

« ,be.. —^ ,ooft r, « stokes, PfcO. IVofis. 1847, etc) The author had an 

" 3 flow of water through a lead pipe of 8000m. length 
e interesting results is that pressure (a sudden 
shock,) exerted at one end of the column, is transmitted through water with a velo- 
city of about 1000 meters per second, which approximates the velocity of sound in 
water, which is 1400 meters. 
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857. 1874. MEYER, OSKAR EMIL. Bemerkungen za der Abhand- 

lang dee Herm Dr. G. Baamgartner, (see No. 354.) Pogg, 
Jnn., Vol. 153, p. 619-621. 

The aathor poinu out that Banmgartner's resalts on the influence of tempera- 
ture upon the velocity of the flow of water thronrh tubes had been anticipated ex- 
hauBtlvely by Hagen In 1809, and also by the author himself, (see Nos. 866 and K&.) 
He fouDd the general law of outflow for wide and narrow, long and short tubes. 
In the special case of long and narrow tubes, Poiseuille*s law (see No. 161,) for short 
and wide tubes Torrioeill*s Theorem becomes apparent. A formula expressiuff 
this general law, was established and Baumgartner's observations, (see No. 864,) 
are now utilised to corroborate the correctness of the formula. 

858. 1874. LASSWITZ, K. Ueber Tropfen an festen Korpem, insbe- 

Bondere an Cylindem. Pogg. Ann.^ Erg. Bd. 6, p. 441-447. 
Bv<dves mathematical expressions for the dimensions of drops generated in 
contact with solids of various shapes. From the formulae a number of interest- 
ing laws are deduclble bearing on the geometrical properties of drops. 

859. 1874. STEFAN, J. Ezperimenta on Apparent Adhesion. PhU. 

Mag., (4) Vol. 47, p. 465-466. From K. Acad, Wis8. Wien,, 1874. 
The phenomenon of separating two plates adhering to each other is not a stati- 
cal, but a dynamieal problem ; the smallest force eflisots a separation ; only the time 
in which a measurable distance is reached becooies the greater, the smaller the 
force. By theoretical considerations an equation is established which expresses 
idl the experimental laws here arrived at. 

860. 1874. DECHARME, G. Da mouvement ascendant spontan^ des 

liqoidee dans les tubes capillaires. Arm, Chim. Phys,, (5) Vol. 
1, p. 145-208 and p. 318-342. 

Increase of temperature diminishes the total height of capillarv rise of liquida, 
but increases their capillary velocity, (see No. 880.) Ammonium chloride and UUi- 
inm chloride are the only substances whose aqueous solutions rise higher bv capil- 
larity than water. The paper also deals with^he capillary rise In Inclined tunes, 
and the second part treats this whole class of phenomena mathematically. 

861. 1874. MA RIG NAG, G. Recbercbes snr la Diffusion simultan^e 

de quelques sels. Ann, Chim, Phy$,, (5) Vol. 2, p. 546-^1. 
Graham's method (sfte No. 196,) was employea to study the difftisibUity of 
mixed salt solutions, especially of salts not reacting with each other to form double 
salts. A simple relation between the difftisibility of the mixture and that of its 
constituents was not observable. Mixture of two salts in all oases seemed to dimi- 
nish the diirusibility of the less diffusible. The same value of simultaneous difftisi - 
bility was obtained, whether the mixture was one of equal proportions or of equl- 
yalent quantities. 

362. 1874. DEGHARME, G. Du mouvement ascendant des liquides 

dans les corps poreux. Ann. Chim, Phy$., (5) Vol. 3, p. 417-421. 

Records the time of rise and the height of rise of water in a variety of organic 

tissues and inorganic substances. A diagram of curves illustrates the results at a 

glance. 

Water, while surpassed In capillary rise in filtering paper by many solutions 
(see No. 846,) reasserts itself in more densely porous substances. 

863. 1875. EXNER, FRANZ. Ueber den Durchftang der Gase durch 
Flussigkeitslamellen. Pogg, Ann., Vol. 155, pp. 321-337 and 
pp. 443-464. 

The difllision of gases through liquid films, as studied before by Draper (see 
No. 186.) and Marlanini. obeys a law different from that for dilTusion of gases 
through porous solid bodies, where the density of the gas is the sole determining 
factor, (see No. 180 ) With liquid films, the absorbability of the gas by the liquid 
evidently exerts a powerful additional influence. The author's method was to ob- 
serve the diffusion of one gas into another through a movable soap film that bounded 
one of the gases contained in a glass tube open at one end. A constant pressure 
was thus maintained. The ratio of volumes before and after diffusion determined 
the dlirtisibillty of one gas into the other. In cases where too rapid difftislon tended 
to destroy the film, the measuring of the diameter of gas bubbles before and after 
diirtision had to be resorted to. with air and illuminating gas the ratio of difftis- 
Ion was 2.27, but with air and ammonia this ratio was more than 46,000. The author 
concludes that the ratio depends on the combined influence of the density of the 
gaa and its absorbability by the liquid film. 
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364. 1875. ANDREWS, TH. Preliminary notice of farther researches 

on the Physical properties of matter in the liquid and gaseous 

states under varied conditions of pressure and temperature. 

Proc. Roy. Soc,, Vol. 23, p. 514-21. (1875.) Also see PhU, Mag., 

(5) Vol. 1, p. 78-84, (1876.) and Ann. Chim. Phys., (5) Vol. 8, p. 

565-60, (1876.) 

The laws of Boyle, Oay-Liusfto and Dalton are applicable only to gases far 
distant from their critical points and are absolatel yinyalid for strong piessores ; e. 
g.. Carbonic acid gas at (B.7° C, when subjected to a pressure of S9B atmospheres 



865. 1875. MENSBRUGGHE, VAN DER. La Th^rie capillaire de 

Gauss et Textension d'un liquide sur un autre. BuU, Brux.f 
Vol. 39, p. 375-384. 
Not accessible. 

866. 1876. GUEROUT, AUG. Recherches sur le coefficient d'^coule- 

ment oapillaire. Comptes Rendu8» Vol. 81, p. 1025, (1875,) and 
Vol. 83, p. 1291, (1876.) See also Jour. Chem, Soc. Aha., 1877, p. 
573. 

The **capillary mobility" (see No. 861,) was determined for certain alcohols of 
the fatty and certain hydrocarbons of the benxene series, but no general law be- 
came apparent. Methylalcohol has the highest, Amylaloonol the lowest degree of 
mobility of the first series examined. 

The examination of fatty acids and a series of esters would indicate that 
isomeric bodice of similar chemical nature have coefficients closely alike, while 
there are considerable differences for example between the mobility of a fatty acid 
and an ester that la Iflomerlo with it as e. g. oetween butyric acid (129.5) and ethyl 
acetote (460.8.) 

867. 1876. BECQUEREL, M. Note sur les reductions m^tolliques pro- 

duites dans les espaces capillaires. Comptes Rendui, Vol. 82, p. 

354. 
A fissured tube containing a solution of the salt of a metal, e. g. Nitrate of 
Copper or Cobaltous chloride Is placed into a solution of Sodium Sulfide. If the fis- 
sure is not too narrow, diffusion takes place and the sulfide of the metal forms on 
the side of the tube in contact with the metallic salt. The sulfide will spread 
around the fissure and coTcr the wall of the tube thua forming a capillary space 
between Itself and the glass wall, which gives rise to chemical reduction ana the 
formation of a brilliant coating of the metal, (see No. 8M.) Variations of this* ex- 
periment are described and its bearing upon physiological phenomena discussed. 

368. 1876. CHEVREUL, E. Note sur I'affinit^ capillaire. Comptet 

Bendus, Vol. 83, p. 682. 
Beginning this line of studies in 1800, the author in 1821 called eapiUary cfgMty 
the force exhibited by certain bodies, e. g., charcoal, in abstracting odoriferous or 
ooloring principles from solutions Copper may thus be removed from water con - 
taminated with it. The magnitude ox this capillary affinity is determined by 
quantitative analysis of the soluUons before and after the capillary reactions. The 
absorbent action of massicot or calcined litharge upon lime water, itrontian water 
and baryta water are studied herein by the method indicated. 

369. 1876. WROBLEWSKI, 8. VON. Ueber die Diffusion von Gasen 

durch absorbierende Subetanzen. Pogg. Ann., Vol. 158, p. 

539-568. 
For the diffusion of Carbonic acid gas and Hydrogen through a caoutchouc 
membrane, and for pressures ranging from 740 to 20 mm., the author finds that the 
velocity of diffusion of a given quantity of gas is in direct ratio to the pressure of 
the dilfuslnff gas upon the membrane. This law was also found to hold good for 
mixtures of the gases mentioned. 
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S70. 1876. SONDHAUSS, CARL. Ueber fluadge LameUen. Pogg, 
Arm., Vol. 167, p. 73-102. 

Tarions ISquicU hATe the property of forminir liquid films in difllBrent degrees, 
a snlfject already considered oy riateaa. (See No. iOO.) 

Bt special contriTances (a metallic triangle one side being moTablej the film 
forming power of Taiious liqaids can be compared. The author especlaUy used a 
series of lO metallic rings vatying in diameter from 1 to6cm.. and a series of larger 
rings ap to S6 cm. diameter, and therewith examined the lienavior of 4ft liqnlds as 
to Qieir film-forming property. A 8 cm. ring prodaced a water film, a ring of 1.4 
em. a film of Benxin ; a ring of SI cm. a film of Saponin folatioo. (1 in 800 parts of 
water.) 

871. 1877. M£NSBRUGGHE,G. VAN DER. On the AppHctdon of 
TbennodynamioB to the Study of the Tarifttions of Potential 
Energy of Liquid Surfaces. Phil. Mag., (5) VoL 2, p. 460-458, 
from Bun. Brux., Vol. 41, p. 769-783, (1876.) (Prelim. Comm.) 

Two equations are deduced which express a general relation between thermal, 
electric and sui-face (capillary) phenomena. Bach alteration of a liquid surface 
InvolTes an alteration of its heat contents, vis. a lowering of temperature when the 
increase of surface Is due to contact with a solid body not wetted by the liquid, 
and a rise of temperature in the couTcrse case, e. g. when porous brick, or paper, 
or starch, etc., become wet with water. 

Furthermore every Tariatlon of the temperature of the liquid surface involyee 
a Tariatlon in the electrical difference, giTlng rise to a thermoelectric current 



when the circuit Is closed. The laws arrfVed at are a generalization of G Lipp- 
mann's two laws, (see No. t4S.) The constant change of liquid surfaces being 
attended by variations In the electrical conditions is amply exemplified in nature. 

S72. 1877. MENSBRUGGHE,G.VANDER Same subject as No. 371. 
Second Prelim. Comm. PhU. Mag., (5) Vol 4, p. 40-48, from 
Bull Brux., (5) Vol. 42, p. 21-34, (1876.) 

To the two formulae of the former pnper (see No. 871.) is added a third, ex* 

firessing a relation between the specific heat and the surface modifications of a 
Iquid. This third law is applied to special cases and explains numerous interest- 
ing phenomena, e.g. why minute drops of water forming clouds and mints can fioat 
in strata of air much below the freezing point without assuming the solid state: 
or why water resists congelation when enclosed in capillary tubes, (see No. 187.) 
or in organised tissues; or the curious anomaly observed bv W. Spring, in the 
values for the specific heat of Rose's alloy near iU maximum of density. 

378. 1877. LIPPMANN, G. Relation entre lea propri^t^s ^lectriquea 
et capillaires d'une Surface de Mercure en contact avec 
diflfiSrents liquidea. Ann, Chim. Phys,, (5) Vol. 12, p. 265-276. 

The view expressed by the author before (see No. 848.) as antagonized by 
Quincke, (see No. 866.) regarding the connection oetween capillary and electrical 
phenomena is here again succinctly stated and illustrated by some well -devised 
experiments. 

For example, two vertical capillary tubes end each Into a cup above and com- 
municate below with a wider Glass tube, also vertical. The latter Is flUed with 
mercury, wblch then assumes the same height in both capillary tubes If they have 
the same diameter. Cven height is also obtained when both cups are filled with 
the same liquid, e.g. dilute sulfuric acid. But add a small quantity of hydro- 
chloric acid CO the acid In one cup, and the depression in the tube below becomes 
much greater. The same level, however, Is restored, when the liquids in both cups 
are connected by a siphon filled with acidulated water, which equalizes the elect- 
ilcal potential energy of both mercurial surfaces. 

The author states the meaning of the phenomena observed as follows: When 
Mercury is in contact with water or aqueous solutions, the addition of small quanti- 
ties of certain other bodies sufllces to alter two physical properties of the surface 
of contact, viz. electrical dilTerence and capillary constant. Their ttoiultonecmt 
variation is subject to a simple law: For each value of electric dilTerence at the 
mercurial surface there exists one value for the constant of capillarity, and one 
only, and it is independent of the chemical composition of the liquid. 
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374, 1877. MAXWELL, J. C. Capillary Action. Encyclopedia Brttan- 

nica. 

375, 1877. BECQUEREL. Electrocapillary Phenomena. Joum. Chem. 

Soc. Abst.f 1877, p. 820, from CompUs Rendus, Vol.86, p. 169-173 
The author continues his experiments on eleotroeapillary effects obtained by 
means of cracked tubes (see No. 867.) and finds that Bismuth trichloride connected 
with Sodium sulfide solution by a capillary fissure, is easily reduced to metallic 
Bismuth, the Sulfide being formed as an intennedianr product. If pulvarulent ma- 
terials, e. g. sand or powdered charcoal are put into the metallic solution, a metal- 
lic deposit will form throughout the whole mass. 

876, 1877. REINOLD, A. W. and RUECKER, A. W. On the thickness 
of Soap films. Proc. Roy. Soc., 1877, Vol. 26, p. 334-346. 
A liquid film of soap solution when held inclined, will finally display a black 
zone of evidently extreme thinness. The boundaries of tliis zone, and especially 
its lower edge are characterised by a sharp Increase in the thickness of tne soap 
film. The authors made use of Plateau's soap liauld (see No. 187,) and determined 
the thickness of the film and the black zone by electrical measurements. The 
thickness of the black zone is fairly uniform and amounts to only IS millionth of a 
millimeter. (Compare No. 2S8.) 

877* 1877. VILLARI, E. De T^coalement du mercore par des tubes 

capillaires. Compter Rendus, Vol. 84, p. 83. 

The author finds that when mercury passes through capillary tubes drop by 
drop, PolseuiUe's law holds good, (see No. 18S,) viz. that the quantity passing in a 
second is proportional to the pressure, nroportional to the 4th power of the radius 
of the tube, and inversely proportional to the length of the tube, provided this 
length is above a certain minimum, which becomes less for narrower tubes and 
smaller pressures. It is also dependent on a certain constan t which in turn depends 
on the nature of the wall and the opening. 

878. 1877. QUINCKE, G. Ueber Diffusion, und ob Glas fur Qase 

durchlassig ist oder nicht. Pogg, Ann., Vol. 160, p. 118-123. 
Hydrogen gas generated in each of four V shaped glass tubes closed at both 
ends, exerted a pressure of 27 to M atmospheres in 6 monttis, and of S6 to 1S6 atmo- 
spheres in 17 years ; yet neither of the glass apparatus lost in weight through pos- 
sible diffusion of the gas through the glass. Glass tubes containing carbonic di- 
oxide gas under great pressure behaved in the same manner. In the latter case, 
the ooncentrated sulfuric acid employed acquired an edge angle like that of mer- 
cury, due perhaps, to a layer of gas on the inner surface of the glass. 

879. 1877. MOSER, JAMES. Ueber die Torricelli'sche Leere. Pogg. 

Ann., Vol. 160, p. 138. 
If Mercury in a barometric tube is almost entirely deprived of its air, it re- 
mains suspended from the top of the tube, not exhibiting the Torricellian Vacuum, 
unless a sUght shock is given, then it drops to its usual height of atmospheric pres- 
sure, at the same time a bubble of air rises. By removing this air through succes- 
sive especially devised operations, the author succeeded in keeping a column of 
100 cm. of mercury suspended, thus reaching a high degree of rarefaction upon re- 
storing the vacuum. Yet it is very difllcult to remove all air. (Compare No. ITt.) 

880. 1877. QUINCKE, G. Ueber die Cohasion von Salzlosungen. 

Pogg. Ann., Vol. 160, p. 337-374, and p. 660-588. 

The constants of capillarity of salt solutions were determined by two methods, 
observation of rise in capillai'y tubes, and measurement of fiat air bubbles in these 
solutions, (see No. 812.) The latter method gave results about 1-9 higher. The 
results are given in lengthy tables and are in part stated as follows : Equivalent 
quantities of different chlorides having equal amount of chlorine, added to the 
same quantity of water or alcohol, gave salt solutions of nearly equal cohesion or 
surface tension, which increased nearly in proportion to the number of added salt 
equivalents. The constants increase with decreasing temperature and reach a 
maximum near the freezing points of the solutions. Among connected subjects 
herein discussed is the influence of magnetism upon the cohesion oi fluids. 
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881. 1877. JOHANNISJANZ, A. Ueber die Diffusion der FluBsigkei- 
ten. Wied, Ann., Vol. 2, p. 24-47. 
The author condndM thst the ooniiant of dllAiaion between sodium chloride 
■olntlon and water. If rather wide limits are allowed, ii in aeoord with fflok't ra- 
Bolte, prOTided tliat diffasion taking place in the first twenty-foor honn Is disre- 
nrdeo. The aotbor follows an ingeniously derlsed optieai method suggested by 
Prof. Kimdt, which permits the location at any moment of a given per centage of 
salt in the intermediary sone of diifasion. The mareh of dillhsion can thus be 
conveniently and sharply observed. (Compare Nos. SM and 886). 

889. 1877. QUINCKE, G. Ueber den Bandwinkel, and uber die 
Ansbreitang von Flussigkeiten auf festen K5rpem. Wied. 
Ann., Vol. 2, p. 145-194. 

If a solid body (1) is in contact with a Uonid (S) , and if both tare bounded by a 
third Hold or gaseous medinm (8), the eqnilu»rinm of the three sorfaoes of con- 
tact takes place according to the laws governing the common surface of two 
Uquids, (see Mo. 81i}. The edge-angle formed in this manner is theoreticaUy of 
definite valua, (see No. 68), depending solely on the nature of the 8 substances and 
can be calculated from the 8 surface tensions Intervening by a simple mathematical 
expression. (Compare No. 814). The surface tensions in question may be meas- 
ured by the authors method of flat drops and bubbles. (See No. 818). 

The edge-angle mar also be measured directly by means of refiected light. 
Practically, however, the edce-angle is sul^t to changes, due to the infiuence of 
an extreniely thin film of solid or uqoid or gaseous substance in contact with the 
solid. The edge- angle of pure water, alcohol etc., against scrupulously clean 

Sass or metallio surfaces seems to be aero, consequentlv these fluids spread upon 
le solid surfaces mentioned. A lengthy summary of the paper is given. 

888. 1877. HAGA, H. Ueber die dorch daa Stromen yon Wasser in 
Oapillarrdhren ersengte electromotorische Kraft. Wied, Ann. 
Vol. 2, p. 326-885. 

The potential diflerence produced by the flow of water throngh such capillary 
tubes for which Foiseuille's law (see No. 161), holds good, is in direct ratiolo the 
nreesure, independent of the length of the tubes, dependent on the condition of the 
inner wall of the tube, and increases with the resistance of water and probably 
also with temperature. These phenomena were discovered by Quincke In 1859, and 
studied in this special direction by Zoeliner in 1878. 

884. 1877. CLARK, J. W. Ueber die beim DnichstrOmen von Wasser 

dorch Oapillarrdhren erzengte eleotromotorisohe Kraft. 
Wied. Ann. Vol. 2, p. 835-846. 

The pressing of liquids through capillary tubes produces an electromotive force 
which increases vrlth decreasing diameter of the tube. With very narrow tubes 
it decreases with their length. Xining the wall with dilTerent substances produces 
dlflerent values for the electromotive loroe. This force decreasea with time. Its 
seat is in the liquid layer i n contact with the wall of the tube. (See No. 888) . 

885. 1878. ROENTGEN, W. C. MitteUongen einiger Versnche uber 

Capillaritat. Wied. Ann, Vol. 8, p. 821-828. 

Wilhelmy'8 theorr (see No. 880), that solids dipping into liquids, condense upon 
their surface a liquid layer of greater density than the rest ox the fluids is herein 
demonstrated to be untenable. A piece of gypsum suspended in water from the 
beam of a flne balance and tared, was split into eleven thin lamels which increased 
the surface U times. Wilbelmy's theory and calculations would involve a corre- 
sponding increase in weight by 216 mg. But the weight remained unchanged. 
A negative result was likewise obtained when determining the specific gravity of 
fine glass films of known weight and approximately known surface. (Also see 
Nos. 407 and 410). 

The author furthermore describes a new method of measuring the difl'erenoe in 
surface tensions of a caoutchouc membrane towards air and towards water. 

888. 1878. KOLACEK, V. T. Ueber den Einfloss des capiUaren 
Oberflachendruckes aof die Fortpflancnngsgeschwindigkeit 
von Wasserwellen. Wied. Ann. Vol. 6, p. 425-480, and Vol. 6, 
(1879) p. 616. 
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887. 1878. TERQUEM, A. Sur la production des syst^eB laminairefi 

de Plateau. Comptes RenduB, Vol. 86, p. 1057. 

Unlike Plateau who employed rigid systems of metalllo wires to produce soap 
films, (see Mo. aoo«) the author employs flexible systems (two horisontal wires con- 
nected by two yertioal flexible threads. When the system contains a liquid fllm 
(soap-syrup solution,) the surisce tension causes the lower wire to be raised and 
the threads to assume the form of curves. Measurement of the tensile weight of 
the lower wire and the dimensions of the fllm permit the calculation of its surface 
tension. 

888. 1878. SONDHAUSS, CARL. Ueberdie Spaxmung flussiger La- 

mellen. Fogg. Ann., ErgaDznngBband, VIII, p. 266-298. 
The surface tension of liquid fllms may be determined by means of the balance ; 
(compare Nos. 18 and 86.) a horisontal metallic ring suspended from one arm of the 
balance and dipping into the fluid to be examined, raises a cylindrical liquid fllm, 
whose tension to determined by the weisht Just sufficient to tear it asunder. The 
constant of capillarity calculated therenrom is checked by observations of the rise 
of the same liquids in capillary tubes. The surface tennon of water, soap water, 
solution of saponin, and of mercury was thus determined and compared with the 
results of other investigators. 

889. 1878. DUCL AUX, E. Sar la tenaion Bnperficielle dans la sMe dee 

alcoolB et des acidea gras. Ann. Ckim. Phys,, (5) Vol. 13, p. 

7^101. 
The author briefly reviews the results of Simon, (see No. SOS,) Bullginski, (see 
No. 299,) Valson (see No. 811.) and Quincke, (see Na MO.) He then determines sur- 
face tension of Alcohols and volatile fatty acids by means of S methods, vis. oapil- 
lary rise and counting drops of the vanous fluids contained in a given volume 
capable of yielding exactly 100 drops of water. The surface tension of water is 
taken as unit. The surface tensions in each case DioaiASi with increasing per- 
centage of the aqueous solutions ; a nearly parabolic curve represents the march. 
Amylic alcohol reduces the surface tension of water more markedly than all other 
alcohols. The law is found that: The percentage of each alcohol that has the 
same surface tenMon aa amylalcohol, stands to the percentage cf the latter in a 
constant proportion. 

890. 1878. THOMPSON, SILVANU8, P. On pennanent Plateau's 

films. PkiL Mag,, (6) Vol. 6. p. 269-271. 

These fllms are obtained by means of suitable wireframes (see No. 870,) dipped 
into a mixture of deflnite quantities of pure yellow rosin and Canada Balsam. 
The fllms obtained, when dried at an elevated temperature are so tough that they 
can sustain without breaking the pressure of a M gm. weight. 

891. 187& LADENBURG, A. Untersuchnngen uber den absolnten 
Siedepnnkt. BerichU d. Deulsch. Chem. Oes., 1878, p. 818-822. 



Directions to produce as a lecture experiment certain striking phenomena of the 

olute boiling point (critical point) of liquid Sulfur dioxide are herein given ; thus 

are exhibited the great coefficient of expansion of liquids near their absolute noil- 



absolute boiling point (critical point) of liquid Sulfur dioxide are herein given ; thus 
are exhibited the great coefficient of expansion of liquids near their absolute noil 
ing point, (see Nos. 289 and 90.) the gradual flattening of the concave meniscus anc 
the gradtuu vantohing of capillary elevation, both indicative of the decrease of co- 
hesion with rising temperature; the formation upon the slow cooling of the gasi- 
fled liquid, of a characteristic thick cloud of deflnite outline, within which the 
meniscus soon appears, and which marks the flrst sign of condensation, (see Na 
414.) The absolute boiling points were determined for SOi, (167 to 161^ a, Drion, 
(see No. S88,) f6nnd 1«0<> c!) Chlorine, {148^ C.) and Bthei, QW> a. compare No. 818 
and 90.) These values are not considered by the author to ne flnaL 

892. 1878. 8T£FAN,J. OnthedifTnsionofCarbonicacidthroagh water 
,and alcohol. PhO. Mag., (5) Vol. 6, p. 476, from Wtm. Acad. 
W%9B., 1878. 
Carbonic acid gas separated from air bv a liquid cylinder dithises through the 
latter, the rate of aiflTusion being constant If the pressure is maintained constant. 
A number of laws of dilTusibility are similarly developed. The velocities with 
which gases spread in liquids are of the same order as the difltasion velocities of 
salts with these liquids as solvents. O and N diflhse faster through Water and 
Alcohol than COs» Hydrogen diflkises fastest. (Compare No. 180.) Absorbability 
of gas by liquid only determines the density of the diir^ision current, not its velo- 
city ; the latter is goremed by the greater or lesser density of the dUroslDg gas. 
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898. 1878. STEFAN, J. On the Diffusion of liquids. PhU.Mag.,(6) 
Vol. 7, p. 74-75, from Wien. Acad. Wis$., 1878. 

The results of E. Voit and Hoppe Seyler on the diffusion of sagar solotions by 
sacoharimetric methods arediscassed and compared with Pick's theory of diffti- 
sion. The deTiations observed especially in the results of the optical method by 
Johannisjanz, (see No. 881,) are due to the fact proved by the anthor that a hori- 
zontal beam of light traversinff a vertical plane bounding a diifhsing liquid, does 
not remain horizontal during Its passage, but is deflected. 

894. 1879. STEFAN, J. On the Diffusion of Liquids. PhU, Mag., (5) 

Vol. 7, p. 295-297, from Wien. Acad. Miw., 1879, p. 24. 

Graham's results (see No. 196,) are formulated into a msthematical exffression. 
Tables are given showing In parallel columns the salt contents in the various 
layers as observed by Graham, and calculated by the author, both series of values 
acrreeing remarkably well in several series of difftisinff salts. Several coefliolents 
of dlffunon at definite temperatures are recorded e. g. for Caramel, Albumen, Cane 
Sugar, NaCl, HCl. 

895. 1879. WEBER, H. F. Untersuchungen uber das Elementarge- 

setz der Diffusion. Wied. Ann., Vol. 7, p. 409-487 and 536-552. 

The author establishes the correctness of A. Pick's elementary law of diffusion 
(see No. S14,) and declares it analogous to Fourier's law of conduction of heat in 
solid bodies. Two extremely accurate and sensitive methods of measuring the 
march of difllision by measuring electromotive forces are introduced, based upon 
the observation that the electromotive force between two plates of zinc which are 
electrodes of superposed zinc sulfate solutions of different concentrations, is within 
moderate intervals of concentration pix>portional to the difference of concentration 
of both liquids. The disturbing influence of temperature In these phenomena Is 
shown with great accuracy by these methods. 

896. 1879. CHAPPUIS, P. Ueber die Verdichtung der Gase auf Glas- 

oberflachen. Wied. Ann., Vol. 8, p. 1-29. 

The anthor followed the principle of Magnus of determining the amount of gas 
held by a glass surface, i. e. measuring the volume of gas at constant pressure 
evolved from a large and known surface, by exooeing the latter to temperatures 
from 0^ to IHO^C. Thus values were obtained for Hydrogen, Air, CO s, SO s and 
NHf Incidentally the coeflldent of expansion of Ammonia gas at constant pres- 
sure WAS determined for the first time, for temperatures ranging from 0'' to 180° C. 

897. 1879. MOHR. XJeber die Natur der Cohasion und ihre chemische 

Bedeutung. Lieb. Ann., Vol. 196, p. 183-213. 

An earnest aiTaignment of the atomistic theory and certain consequences 
drawn thei*efrom (duoh as the explanation of isomerism by presuming the exis- 
tence of a difference in the concatenation of atoms within the molecule, etc) He 
charges this theory with ignoring the heat phenomena in bodies, and demands the 
application of the law of the conservation of energy to chemical processes also. 
Tne force of Cohesion the author refers to the wave theory, and adduces nxmerous 
examples ingeniously collated to illustrate his point. 

898. 1879. M0U8S0N, ALB. Die Physik auf Grundlage der Erfahnmg, 

3 Voh., Zurich, 1879-1882. 
Vol. I, p. 864-80S, considers the Cohesion of Liquids and Capillarity. 

899. 1879. MENSBRnGGHE,VAND£R. Surleprobl^medesliquides 

superposes dans un tube capillaire. Mhn, Couronn. Brux., 
Vol. 41, (1878,) No. 1. Also see Ann. Phys. Chem. Beiblatter, 
Vol. 3, (1879,) p. 772-775. 
Not accessible. 
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400. 1879. FITZGERALD, GEO. FR. On the Tension of Vapors near 

carved surfaces of their liquids Phil, Mag., (5) Vol. 8, p. 382- 
384. 
The oonneoilon of Sir W. Thomson's theory of Vapor tension at curved Surfaces 
(see No. 819.) with the theory of Bvaporation is pointed out. 

401. 1879. MENSBRUGGHE, VAN DER. Da r61e de la surface libre 

de Teaa dans I'^oonomie de la nature. Asmc, Fran^, Camptes 
Rendw, 1879, p. 553-^1. 
Not accessible. 

402. 1879. RAYLEIGH, LORD. On the Capillary phenomena of Jete. 

Proc, Roy, Soc., Vol. 29, p. 71-97. 

The remarkable periodic contractions taking place in a liquid Jet Issuing from 

Iflces of various shapes, are dominated by capillary forre. a fact recognized by 

H. Buir in 1857. The author calls wxve-laipth, the length of the Jet between two 



orifices of various shapes, are dominated by capillary force, a fact recognized by 
H. Buir in 1857. The author calls wxve-laipth, the length of the Jet between two 
such recurring contractions. A Jet of methylated alooholhas twice the wave length 



of water under otherwise equal conditions, which is doe to the inferior capillanty 
of the former. A mathematical relation between wave-length, surface tension, 
specific gravity, cross section and pi^essure is established and verified by experi- 
ment. Capillanty also becomes evident in cases whei'e a cylindrical Jet issuing 
from a circular orifice resolves itself into globular masses, (see No. 200.) 

403. 1879. RODENBECK, HERMANN. Uebcr CapiUaritatsbestimmunr 

gen von Flussigkeiisgemischen, Dissert, Bonn. 62 pp. 
If two liquids are mixed in yarvlng proportions and if a curve Is constructed 
by taking the specific gravities of the mixtures as abscissae, and by taking as or- 
dlnates tne constants of capillarity herein defined as the square root of the specific 
cohesion (see No. 802,) measured at constant temperature, a striking difl'erenoe 
will become evident between such pairs of liquids as contract, and such as do not 
contract in volume upon being mixed. The former class (e. g. alcohol and water,) 
present a non -linear curve, while the second class (e.g. Ether and Chloroform,) 

f resent a straight line. The constant of capillarity of the non-contracting mix- 
ure can be calculated from those of its constituents by a simple relation obtainable 
by merely applying the rules of alligation. The formula for the constant of capil- 
larity for mixtures of contracting liquids, however, must be empiiically deter- 
mined for each particular pair of liquids, and was ascertained by the Author for 
alcohol and water. 

404. 1879. MENSBRUGGHE, VAN DER. Remarqaes sur la mesare 

de la tension snperflcielle des liquides. Journal de Phytioue, 
Vol. 8, p. 52-67. 
Not accessible. 

405. 1880. NOACK.KARL. Expenmental-UnUrswikungen uber die Steig^ 

hoJien von Wcuser und Alcohol, Dissert. Giessen, 35 pp. 
The capillary heights of rise of water and alcohol at certain definite tempera- 
tures between o*' and IM** C are measured and tabulated, and an empirical formula 
is established, showing the variation of the Constants of Capillarity with tempera- 
ture. The capillary rise of mixtures of alcohol and water is also considered. 
(Compare No. 408.) 

406. 1880. LONG, J. H. Ueber Difiosion von Salzen in wasseriger 

Losung. Wied. Ann., Vol. 9, p. 613-641. 

By means of a specially devised apparatus the salt solution constantly diffuses 
into pure water, the dilTusate being carried off at a steadv rate (say 80 cc per hour.) 
An equilibrium of dilTiision does not establish itself until after the first twenty-four 
hours. DiffuMve value Increases more rapidly than does concentration. (Beil- 
stein.) The author calculated the reUUive moleaUar diffutUm which is the quantity 
of diiiution in twenty-four hours divided by molecular w^ht. Thus, the relative 
nnmber of molecules difllised is about the same for KCy, KOl. K Br. and K I., their 
conductivity also being identical. Kohlrausch having found identical conductivity 
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for HCl, H Br, H I and HKOt» tbe author ealcnlated from Graham's results, (tee 
No. 196.) the relative molecalar diffusion of each of these substances and found them 
also to 06 nearly identical. The author in this eonuection theorizes on the consti- 
tution of solutions, and mentions 8chuhmei8ter*s r«>i6earches who concinded (1879) 
that Salt solutions form the same series when classliled according to conductlTity, 
inner friction and diffnsibllitj. 

407. 1880. SOHLEIERMAOHER, AUG. Ueber die anf einem benetz- 
ten Korper yerdkhtete Flussigkeitsmenge. Wted. Arm., Vol. 
8, p. 62-83. 

The author does not deny that a solid dipping into a fluid may condense a 
liquid layer of greater density upon its surface, (see No. 114.) but pronounces the 
numerical value of this oonden^tion given by Wilhelmy to be by far too high. He 
concludes from experiments partly similar to those of Boentgen, (see No. m) that 
the influence of condensation may safely be neglected in the determination of 
speciflc gravities, if no higher degree of acouracy than 0.(X)S per cent, be a oon^ 
slderation. 



408. 1880. ROGER, E. Thterie des ph^nom^nes capillairefl. Fifth 
memoir. CompttB Rendus, Vol. 90, p. 908. 

By theoretical considerations a formula expressing the law of molecular at- 
traction is established, which includes the law of gravitation as a special oasCf 
Compare subsequently Di Hbbn. (See No. 47L) 

409*. 1880. HANNAY, J. 6. On the State of Fluids at their Critica] 
Temperatures. Proc. Roy. 8oc., Vol. XXX, (1879-80,) p. 478-484. 

The author places a light gas, e. g. Hydrogen, above the liquid to be tested for 
its properties near its critical point, in order to enable a better observation oi these 
phenomena, because a sharp line of demarcation remains thereby established 



whether the liquid be below or above its critical point, (i.e. gasifled.) In the 
flrst case, slight reduction of pressure will effect boiling of the liquid, while in the 
second case the gasifled liquid responds by merely expanding. Alcohol was ob- 



served to boil at 1" O below its critical temperature, and to expand at 1® C above, 
expansion took place whether the pressure was fiO or SOO atmospheres. 

Again, ihe capillary height oi acolomn of CSi becomes zero at the critical 
point, whether the pressure is 80 or 140 atmospheres. Thus, experimental proof is 
furnished of the fact that cohesion in liquios decreases upon warming and dis- 
appears altogether at the critical temperature, not being restored by incrutse of 
pressure. 

410. 1880. VOLKMANN, P. Ueber den Einfluss der Krummung der 

Wand auf die Capillaritatsconstante bei benetsenden Flusdg- 
keiten. Wied. Ann., Vol. 11, p. 177. 

An influence of the curvature of the wall of a glass vessel upon the constant of 
capillarity of a liquid with which it is in contact, as claimed bv Wilhelmy (see No. 
S79,) does not exist, at least not to such an appreciable extent as this author be- 
lieved. Wilhelmy*s erroneous result may be traced to and fully explained by the 
erroneous assumption that the speciflc gravity for alcohol is 0.788^ C, while it 
actually is 0.798 at 0^ C. and 0.782 at i7.60 C. 

Parallel plates and tubes of glass were used to observe and measure the capil- 
lary rise of Alcohol and ''Klauenfett" which easily retain their capillary purity 
and therefore give constant results The author observes that when the glass 
is perfectly wetted by the liquid, the latter rises along a liquid layer of constant 
thlclcness, which the author has found for these liquids to be 0.004 mm. 

411. 1880. LIPPMANN, GAB. Bemerkungen uber einige neuere elec- 

trocapillare Versuche. Wied. Ann., Vol. 11, p. 316-324. 

The author reafllrms his former conclusions (see No. 878,) against experimental 
criticisms by L. Orfttz and by Quincke, and points out that the extreme sensitive- 
ness of his capillary electrometer (see No. 848,) and its usefulness in measuring 
exceedingly small electromotive forces is also reoogrnixed by other authors. 
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412. 1880. OBERBECE, A. Ueber die Reibung in freien Fluasigkeits- 

oberflachen. Wied. Ann,, VoL 11, p. 634-^2. 

A rectangular yertlcal brass plate delicately suspended in the liquids to be 
examined was made to oscillate aroond its axis, first with the upper edge of the 
plate entirely in the liquid, then exceedingly near the surface, and thirdly slightly 
above the surface. If a surface friction exists, it must exert its influence upon the 
oecillations of the plate. 

w 1th all liquids examined, the resistance rises appreciably when the plate 
approaches the surface. Upon further elevation, when the upper edge falls with- 
in the liquid surface, the yariouii liquids exhibit characteristic differences in the 
exact manner as described by Plateau (see No. 8tl,) as follows: 

1 . Liquidsexhibiting considerable ucrease of resistance. Water and aqueous 
salt solutions. 

2. Liquids exhibiting decrease of resistance. Alcohol, alcoholic solutions, 
carbondisulflde, oil of turpentine. 

8. Mixtures of alcohol and water leaning towards one or the other group, 
according to their relative proportions. 

413. 1880. MENSBRUGGHE, VAN DER. Voyages et m^tamorphoBes 

d'ane gouttelette d'eau. BuU. Brux., VoL 50, p. 423-447. 
Not accessible. 

414. 1880. CLARK, J. W. On the behavior of Liqaidn and Gajses near 

their Critical Temperatures. PhU, Mag,, (5) VoL 10, p. 145-156. 

When a sealed glass tube containing a capillary tube which dips into Alcohol, 
Ether or OarbondlsulAde, is gradually heated, the liquid sinks m the capillary 
and rises by expansion in the outer tube. 

Within ^ or 8® C,below the critical temperatures of these liauf ds, both surfaces 
become level. When the end of the capillary- tube dips but slightly below the sur- 
face of the liquid, the meniscus does not sinlc below the outer level as it might do 
otherwise, but.is kvd at the moment of the disappearance of the liquid. 

At temperatures very near the critical, the densities of liquid and vapor are 
nearly equal ; when contained in closed U tubes, and the heating is one-«ined, the 
entire disappearance of the liquid from one branch of the tube does not afTect its 
level in the other. A detailed summary Is given. . (Compare No. 95, 218 and 818.) 

415. 1881. WA AL8, J. VAN DER. Die ConHnuitcU des gasformigm und 

fiuMigen Zuttandes, TransL and additions made by Dr. Friedr. 

Roth, Leipzig, 1881, 168 pp. 

This celebrated treatise on the Continuity of the gaseous and liquid states of 
matter owes its existence to the author's desire to arrive, through theoretical con- 
siderations, at numerical values for the constant K in Laplace's theory of Capil- 
larity, (see No. 84.) This constant represents the molecular pressura upon the 
unit of liquid surface hence a measure of cohesion, and was supposed by Laplace 
to be immensely high. For Bther the author calculates a pressure of about 14100 
atmospheres, for water 10,800 atmospheres along one millimeter's length. The 
author records Bosscha's experiments which prove the existence of a surface ten- 
sion and the possibility of capillary phenomena even for tobacco smoke and water 
vapor. To this the author adds his own experience to the elTect that in m<dstened 
capillary tubea. foggy vapors exhibit a meniscus and are depressed like Mercury ; 
this phenomenon is especially striking in a capillary U tube, one limb of >Krhich 
is moistened while the other is dry. 

416. 1881. HANNAY, J. B. On the Limit of the Liquid State. Proc. 

Roy. Soc,, Vol. XXXI, 1880-81, p. 520-622. 

In this paper the phenomena of the critical temperature for CS2, Alcohol and 
Methyl alcohol (see No. 891,*) are studied by observing the decrease of capillary 
rise at increasing temperatures. The results obtained are illustrated by curves. 

417. 1881. KUNDT, A. Ueber den EinflusB dee Dmckee auf die Ober- 

flachenspannnng an der gemeinschaftiichen Trennnngeflache 
yon FluBslgkeiten and Gaaen. Wied, Ann,, VoL 12, p. 638-550. 
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Th. Andrtwt had found (PkU. Mag,, (S) VoL I.p. 78, 1876,) that the eritieal point 
of a ffaa U lowered by the admixture of a nonoondentible gas. Cailletet {Oomptm 
l{nMMfjl880, Vol. 90, p. SIO,) liquefied a mixture of COa and 1-f air at temperatures 
below jB^ C. When increasing the pressure to IM-SOO atmospheres, the meniscus 
of the liquid became more and more flat and Anally the liquid was** dissolved in the 
gas." (See Nos. M and M.) 

The author reasons that any ordinary liquid or solid may thus be gasified and 
its surfaee tension lowered by pressing into it a gas which is above its critical 
temperature ; provided the pressure is immensely nigh. But the decrease of sur- 
face tension (the lowering of the capillary height of rise of the liquid,) can be 



watched within experimental limits. Pressure with air reduces surface tension 
more rapidly than with Hydrogen. An interesting summary of results is given. 

418. 1881. WROBLEWSKI, 8. VON. Ueber die Anwendtmg der Pho- 

tometrie an! das Stadium an Diffaaionserscheiniingen an den 

Fluasigkeiten. Wied. Ann,, Vol. 13, p. 606-^623. 

The process of dllTusion is not only governed by the molecular velocities of 
both finids, but also by molecular forces causing variable contraction, buch 
variation takes place for example according to whether water is in contact with 
a coDcentratpd or with a dilute solution of salt. Thus the coefllcient of diffusion 
cannot be considered a constant quantity; it assumes a special value for each 
case of experiment, hence the diBcrepancies of this value in tbe literature on the 
subject. Tne author especially measured the diffasion of exceedingly dilute salt 
solution into pure water colored by tbe optically permanent Nigrosin. Themareh of 
diffusion was studied by means of a spectro -photometer. The constant of diffhsion 
in this case was found to be one-tenth of the lowest on record. 

419. 1881. JOULIN, L. Recherches exp^rimentaies sor la diffciBion. 

Ann. Chim. Phy9., (5) Vol. 22, p. 398-421. 

The work is snromsrlKed in 8 tables dealing with l8t,the abeorption of dry 
gases (CO2, N, O, NH t « H; bv charcoal at temperatures trom-W* to SU*' G, and pres- 
sures from a few com of Mercury to i atmospheres. Snd the absorption of mix- 
tures of di7 gases by charcoal, and 8rd, the quantity of exchange between the gas 
condensed on charcoal and that of its containing vessel. 

420. 1881. H0PPE-8EYLER, FEUX. Phygiologiache Chemie,, 4 Vote., 

Berlin, 1878-1881. 

In Vol. I Is contained (p. 140-148) a chapter on the Difl^ion of Liquids which 
is a summary review of the researches of Graham (see No. 198) Beilstein,(AiMi. 
CAm.PAonn., Vol. 99, p. 1A6.) A. Pick, (see No. 214,) Simmler and Wild, (See No. 
S28,) E. Volt, (see No. »4,) and the author himself. Further chapters (p. 160-174,) 
are on Filtration, Transsudation, Imbibitton and Osmosis. 

421. 1881. HART, S. L. OnBomeCapino-Ohemicaleffecta. Phil. Mag,, 

(5) Vol. 12, p. 324-340. 



studied the generation of electrioity under varying conditions, in a body of 
-ircury contained in a funnel with long stem endiiiK in a fine point ; he finds 
that the advancing drop becomes positively charged, while the retreating end is 



charged negatively and becomes oxidized by prolonged action. Fanning the sur- 
face of the mercury increased the deflection, while substHution of the surrounding 
air by coal gas caused the deflection to be reduced to sero. 

422. 1882. KCENIG, A. Ueber die Beziehongen zwiachen der galvani- 

Bchen Polarisation nnd der Oberflachenspannnng dee Queck- 

silbers. Wied. Ann,, Vol. 16, p. 1-38. 

A detailed list of references to the subject of the mutual relation between gal- 
vanic polarization and surface tension of mercury is given. Mercury was placed 
against various acid and salt solutions, eto., in a suitable apparatus whicn al»o 
auowed the necessary electrical measurements. The tabulated results show a 
maximum of surface tension for increasing values of electric potential, the 
maximum point varying with the dilTerent liquids. 
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423. 1882. WROBLEWSKI, S. VON. Sur V influence de la quan- 

tity du gaz dissous dans un liquide sur sa tension super- 
ficielle. Comptes Rendua, Vol. 95, p. 284-287; also see Plnl. 
Mag,, (5) Vol. 14, p. 827-328. 

The author shows Kandt'A interpretation (see No. 417) of the decrease of sur- 
face tension with pressure to be wrongr. The decrease is merely a secondary 
eflbct. The primary cause consists in the absorption of gas by the surface layer, 
resulting in a decrease of surface tension with increasing quantity of dissolved 
gas. hence secondarily with increasing pressure. Tills was shown by the author 
with COa at pressures from 1 to 80 atmospheres. In Kundt's opinion, cohe- 
sion (surface tension) would be lowered with increasing temperature, but the 
opposite takes place; i. e., when the pressure (above one atmosphere) remains 
unchanged, increase in temperatdre will lower saturation power for gas, hence 
will increase surface tension. It is shown that as solubility does not Keep pace 
with increasing pressure, the surface tension of water saturated with COa will 
approach a limit which at 0° Is reached at the pre««sure required to liquefy OOa* 
At this point the surface tension of the supernatant waterstratum is reduced to 
about one -half. 

424. 1882. WROBLEWSKI, S. VON. Sur la tension superficielle de 

quelques liquides au contact de Tacide carbonique. Comptes 

Rendu8, Vol. 95, p. 842-843; also see PhU. Mag,, (5) Vol. 14, 

p. 827-328. 

When alcoLol. oil of turpentine, ether or chloroform, which are liquids 
mi$e(bU with llqula carbon dioxide, are saturated under increasing pressure with 
the gas, the surface tension of each liquid will diminish with increaung pressure ; 
the rate of diminution is much greater at a lower than at a higher temperature. 
But the surface tension, instead of stopping at a minimum (see No. IS8), falls 
sspidly, and at 0° C, under the pressure at which OOa is liquefied, all the liqaldB 
mentioned, uniformly have the low surface tension of carbon dlo^de. 

425. 1882. PLATEAU, J. J. A litUe illusion. Pha, Mag., (5) Vol. 

13, p. 379. 

Given a water surface, a capillary tube of moderate width dipping into it 
under an angle of about 40^, and a smaller capillary siphon attempting to remove 
the water fi*om the top of the capillary tube into the surface immediately below. 
No water will drop from the capillary siphon, because the capillary action ex- 
erted by the curved surfaces concerned la greater than the gravity of the acting 
water column in the siphon. 

426. 1882. VOLKMANN, P. Ueber die Molecularanziehung von 

Flussigkeiten auf einander. Wied. Ann,, Vol. 16, p. 821-335. 

In immiscible liquids, the surface tension of the common surface is less than 
the arithmetic means of the surface tensions of both liquids considered sep- 
arately; in miscible liquids, the surface tension of the common surface is either 
equal to [ether-chloroform, ether-petroleum] or greater than I petroleum-chloro- 
form, alcohol-chlorofoim] the arithmetic means of the individual surface tensions. 
For such miscible liquios as do not contract upon being mixed, the resultant snr- 
ftMse tension (total cohesion) is expressed in terma of the tension of their common 
surface, the two individual surface tensions and the constituting volumes of the 
mixture. The correctness of the formula is verified by means oi the results ob- 
tained by Quincke and Bodenbeck (see Nos. tlS and 406). 

427. 1882. VOLKMANN, P. Ueber die Cohasion von Salzlosungen. 

Wied, Ann,, Vol. 17, p. 853-370. 

The solubility of salt in water is analogous to the miscibility of liquids, and an 
analogous formula is given (see No. 426). The **specific cohesion" of a salt solu- 
tion (equivalent to thelielght of capillary rise in one and the same tube) decreases 
steadily with increasing percentage of salt, while the**real cohesion** (surface ten- 
sion) increases nearly in proportion to the salt contents. Small quantities of 9ol- 
«Me impurities do not materially affect cohesion or surface tension of salt solu- 
tions or even water. 
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498. 1883. VOLEMANN, P. Beobachttmgen an failenden Quecksil- 

bertropfen. Wied. Ann,, Vol. 19, p. 66-70. 

A drop of mercury, growing At the lower orifice of a Tertical oapSUary tube, 

forms witn the horizontal plane decreasing angles until a minimum value Is 

reached, but does not quite attain the usual edge-angle of mercury fbr glass 

(80'*-46*'). Upon further growth of the drop, the angle again Increases, until ti flO°, 

according to the author, it haa reached the limit of Its stability. This state 

te calls the ^'largest" drop, and that immediately following the 'trailing" drop. 
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'he surface tension of mercury is calculated from measurements of the height of 
the '^largest'' drop, the height of the remaining drop, the diameter of the tube at 
the point of exit, and the weight of the falling drop. 

429. 1888. ROENTGEN, W. 0. Ueber einen VorleBangsapparat zur 

Demonstration des Poise uille'schen Gesetzes. Wied. Ann., 

Vol. 20, p. 268-271. 

By an ingenious eontrirance tinted water is allowed to flow from a high, oon- 

■tant level through two consecutive capillar tubes of equal length and diameter ; 

one yertical manometric tube being inserted before the first, another between the 

two capillary tubes. Under this condition, the water stands twice as high in the 

first as in the second manometric tube. In replacing the second capillary tube by 

one of half its length but of same diameter, or by one of equal length but half the 

diameter, the manometric pres^nree again adjust themselves in exact accordance 

with PoiaeuiUe's law (see No. 162). 

450. 1888. BUNSEX, R. Ueber die Adsorption von Koblens&ure in 
Glas. Wied. Ann., Vol 20, p. 645-560. 
Contrary to accepted opinions, Bunsen observed that great surfaces of glass 
(in the form of fine glass threads) absorb CO a in appreciable quantity, but 
slowly; the absorption is not completed in three years. Increasea temperature 
inereaaa adsorption; changes of pressure do not materially affect the phenomenon 
(see No. 447). 

481. 1883. BASHFORTH, FRANCIS. An <xUempt to test the Theories of 
Capiliary AcHon by comparing the Theoretical and Measured Forms 
of Drops of Fluid. Cambridge, 1888. 
The calculations embodied in this painstaking work were completed in 1867. 
Chapters 1st and 2nd give an historical review oi the theories and experimental 
tests of capillarity. Chapter srd contains the elaborate calculation of the theo- 
retical forms of drops of fluid under the Influence of capillary action. Assisted 
in by J. C. Adams. Chapter 4th treats of the comparison of calculated and 
measured forms of drops, with tables, and the appendix (completed in ISftt) treats 
of the determination of capillary constanto of mercury in contact with glass ; 
ending with tables. 

The reliability and usefulness of these tabulated data are acknowledged by 
recent writers on capillarity (see e. g., BiiDiNTorr, 1897). 

48S. 1888. LE CONTE, JOHN. Apparent Attractions and Repul- 
sions of Small Floating Bodies. PhU. Mag., (5) Vol. 15, 
p. 47-56. 

The full historr of these phenomena, u treated by yarious authors since 
Mariotte ( leU) , is given. The explanation is based on the following two proposi • 
tions: **Both in the case of wetting and non- wetting of the solid by the liquid, an 
adhesion exists between solid and liquid. The capillary forces are in any gir^ 
case inversely proportional to the radii of curvature of the menlscuses, and their 
resultants are directed toward the centers of concavity." The primary cause of 
the phenomena of attraction and repulsion lies in the existence of a tensUe surface 
fllm, upon which the curratures of toe menlscuses act as disturbances (see No. 446). 

488. 1888. RILEY, JOHN T. On Capillary Phenomena. PkU. Mag., 
(5) Vol. 15, p. 191-198. 
The molecular pressure K, due to a plane surface, which figures so promi- 
nently in the capillary theory of Laplace (see No. 71), according to the author Is 
either non-existent or but rery small. This view he supports by an experiment. 
The basis of all capillary phenomena is the existence of a surface tension uniform 
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In sll directions In tbe free mrfaoe ; When in oonteet with a solid, its Dnmerical 
▼sine is modified by the hydrostatic elevation or depression of the liquid. The 
phenomena of capillary attraction and repulsion, discussed by Le Conte (see No. 
482), are secondary results of surface tension, and are produced by modified hydro- 
static pressures. The existence of a definite angle of contact is also a result of 
surface tension. 

434. 1888. WORTHINGTON, A. M. On the Horizontal Motion of 

Floating Bodies. FhU Mag., (5) Vol. 15, p. 198-208. 
The horisontal motion of floatinic bodies (see Nos. 482 and 488) is ernlained by 
the author by taking into principal account the horizontal cOmponentsof capillary 
forces, dedncible from the principles oC a definite surface tension, a definite angle 
4>f contact, and the hydrostatic pressure when the surfaces are depressed l^ cap- 
illarity >or hydrostatic tension when the surfaces are raised above tne surrounding 
lOTel. 

435. 1888. STABLES, W. H., and WILSON, A. £. Experiments on 

the Viscosity of a Solution of Saponine. PhU, Mag,, (5) 

Vol. 15, p. 406-414. 
Circular disks were allowed to swinsf within or a littler below the surface of 
water and saponine solutions, and the relative resistanoes were noted (apparatus 
of Grotrian, Pogg^ Ann,^ Vol. 167, p. 287). At the surface of a S% saponine solu* 
tion, the lesistance i* at least 600 times greater than in the interior; the ratio la 
reduced to 16 times by immerrtng the upper surface of the disk to a depth of 0.1 
mm. (compare No. 41S). 

486. 1888. WIEDEMANN, E. On the condensation of Fluids on 

SoUd Bodies. PkU. Mag., (5) Vol. 15, p. 440. From WUd. 
Ann., Vol. 17 (1882), p. 988-990. 

Wilhelmy's conclusions as to a condensation of liquids on solid bodies havinff 
been disproved by Roentgen, Schleiermacher and Volkmann (see Kos. S79, 88f , 407 
and 410). the author deduces from Van der Waals's theory on the magnitude of 
molecular foroes (see No. 41S) the weight of such a fiuid layer to be less than 
S6x lO-« grammes ; henoe a wholly negligible quantity. 

487. 1888. REINOLD, A. W., and EUECKER, A. W. On the Lim- 

iting Thickness of Liquid Films. PML. TranM,, 1888, No. 174, 

p. 645-082. 
Two completely independent methods (electrical and optical) of measuring the 
thickness of the black portions of a soap film (see No, 876) give concordant results. 
They vary between 7.9 and 14.6 mlllionths of a millimeter. The average valve is 
11.6 mlllionths of a millimeter. 

48S. 1888. KBOUCHKOLL. Variation of the Constants of Cap- 
illarity of the Surfaces Water-Ether and Water-Carbondi- 
solphide under the Action of Electromotive Force. Jiour. 
Chan. Soc. Aimt.^ 1888, p. 1047, from Compter Rendu$, Vol. 98, 
p. 1725-1728. 



The author finds that tmtmta ti mQ UguUk^ sntfh ai carbon disnlphide, ether, tar- 
ntine, acquire a distinct conductivitr in contact with water, capable of being 
monstrated by Llppmann's electrometer (see No. 848). Llppmann's well-known 
neriments with mercury ean thus be repeated with ether or with carbon disul- 



488. 1888. SCHIFF, B. Constant of Capillarity of Liquids at their 
Boiling Points. Jour, Chem. 8oe. Abtt., 1888, p. 549, from Ber. 
d. JOeuttch. Chem. Oe$., Vol. 15, p. 296&-2976. 

The oonstant of capillarity frarface tension) for a number of organic liquids at 
their boiling points was determined by measuring the height of rise of the liquid 
In the capiliaiT limb of the tvbe, the apparatus being suspended In the vapors of 
the same liquid at boiling temperatore. 
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440. 1883. RAMSAY, WILLIAM. On the Oritioal Point of Liqae- 

fiable Gases. PkU. Mag., (5) Vol. 16, p. 118-120. 

The oritioal point of a liquid is here deflned as that poiot at which the liquid, 
owing to ita expansion, and its rapor, owing to oompre88ion« acqoire the tame 
specinc grarity, and comeqnenUy mix with each otlier. Tbe paper is a priority 
claim against Jamin. 

441. 1888. RAYLEIGH, LORD. On Laplace's Theory of Capillarity. 

PhU. Mag., (5) Vol. 16, p. 3(»-315. 

Theoretical considerations on the oonstitotion of llqoida and the nature of cap- 
illar j force. The author defends Laplace's assumption of the existence of an In- 
tense molecular pressure in liquids ^md to the plane surface (compare No. 488). 

442. 1888. WORTHINGTON. A. M. On Laplace's Theory of OapU- 

larity. PhU. Mag., (6) Vol. 16, p. 33^-344. 
Theoretical considerations. 

443. 1884. . The Ascent of Water in Plants. Editorial 

in Nature, Vol. XXX, p. 661-^562. 

BosHii ascribes the rise of water in plants to the effect of atmospheric preeture 
upon a system of alr-bnbbles ani water. Sachs has brought forth his imbibUUm 
tbeorj; i. e.. the imbibed water molecules are held b<«tween the complex oeU mol- 
ecules as salt is held in sea water. Slpvino's recent theory is based on the 
existence of Jamin's chapelets (see No. X43), which are permeable to water but not 
to air ; the molecules of water can freely move without difflculiT, and traveling 
towards the transpiration surfaces, can reach anj height with the greatest ease 
(•IQ> Umry, so called). 

444. 1884. SCHIFF, ROBERT. Ueber die Capillaritatsconstanten 

der Flussigkeiten bei ihrem Siedepunkt. Lieb. Annal., Vol. 
223, p. 47-106. Also see Jour. Chem. 8oc. Abtt., 1884, p. 808. 

Tlie constant of capillarity (surface tension) of a liquid in capillary spaces is 
defined as the weight of the liquid suspended from the unit of length of the con- 
tact line of the meniscus. This constant is herein ascertained at the boiUng point 
of the liquid, and the author divides its ralne by the moteoular weight, thus ob- 
taining a new capillair constant (— N), which expresses the relative number of 
molecules suspended along the above-named unit or length. 

Interpreting his tabulated results, the author discovers a remarkable capillary 
equivalenoybetween the atoms of C.H, Oand CI; for example, the compounds 
CsHTiiCsHio andOsHioOji have identical N, equal to ifl; hence Ci is equiva- 
lent to Hi, Cs equivalent to Oi. The same equivalents hold good in several other 
groups wnere N has a different value. The following equivalents are finally 
established O — Hi,0 — Ht,01 — H7, which allows anv organic formula contain- 
ing G, fl, O and CI to be expressed in hydrogen equlvslents. Taking the Utter as 
abscisssa and the ooTresponding values for IT, as found by experiment, as ordl- 
nates, a curve is constructed which penults this new constant of capillarity (rela- 
tive number of raised molecules) to oe deduced for any organic liquid not herein 
•xamlned, from its mere chemical formula. An equation of the curve is also 
given. However, some interesting restrictions are indicated. 

44k5. 1884. CHERVET, ALFRED. Distribution dn Potentiel dans 

des masses liquides de forme d6termin4e. Ann. Chim, Phy$., 

(6) Vol. 1, p. 266-288. 

A rectangular body of copper-sulphate solution is travened by an electric cur- 
rent. ▲ general law is theoretically deduced, expressing the potential energy ex - 
Isting at any point of its surface. The law was then verified by touching dinerent 
points of the surface with the ends of two wires leading to a sensitiye capillary 
electrometer of special construction. The different compensating pressures thus 
required to bring the meniscus back to its sero point (compare No. U8) are tabu- 
lated and compared with the values calculated from the formuku 
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446. 1884. LE CONTE, JOHN. Horizontal Motions of Small Float- 
ing Bodies in Relation to the Validity of the Postulates of 
the Theory of Capillarity. Amer, Journal of Science, (3) Vol. 
27, p. 307-315. 
The author's abnormal results in determining the height of rise of water in 
capillary tabes of varions diameters, and between parallel plates whose distances 
were varied, lead him to antagonize the correctness of the fundamental postulates 
of the capillary theory as summarized by J. Clerk -Maxwell (see No. 874), and to 
favor the views expressed by Simon (see No. 202). From his tabulated results the 
author for example deduces that Jurin's law (see No. 10) fails to be even ap- 
proximately verified when the diameter or (he plate distance exceeds 0.2 cm. 
Surface tensions* which, according to the theory, should be a constant quantity for 

the same liquid at the same temperature and for all variations of diameter and 
.._._.. ^ _. . . .. . . . .. ;only 

jsur- 

. . i parallel plates as about 
% X 8.1416 : 1 (compare No. 202). 



height of rise and even variation of method, become approximately constant < 
at diameters below 0.2 cm., and decrease with increasing diameter; and the i 
face tension measured in tubes was to that measured with parallel plates as al 



447. 1834. KAYSER, H. IJeber die Verdichtang der Kohlensaure 

an blanken Glasflachen. Wied, Ann., Vol. 21, p. 495. 
Endeavoring to account for Bunsen's abnormal results (see No. 480), the 
ahthor demonstrates bv diifhslon experiments thai COa is liable to diffuse against 
air through a laver of fat that may be used in making ground glass stoppers gas- 
tight. In cases devoid of this influence, a maximum of absorption establishes itself 
shortly, and the gas volume then remains rigidly constant. 

448. 1884. ROTHER, O. Ueber Capillaritatsbestimmungen von 

SalEl5sungen and deren Gemischen. Wied, Ann,, Vol. 21, 
p. 676-616. 
The capillary rise of water and certain salt solutions (NaOl, KCl, NaaSOi 
and K2SO4) in tubes of elliptical cross section of known dimensions is measured, 
and the capillarj constants deduced therefrom. Two sets of empirical formnlas are 
established, which allow calculating the two principal constants of capillarity 
when the concentration of these solutions and the capillary constant of water are 
known. Volkmann's rule, as well as that of Rodenbeok (see Kos. 426 and 408), as to 
the surface tension of miscible nou -contracting liquids are verified on mixtures of 
the above salt solutions. 

449. 1884. BUNSEN, R. Ueber die langsame Verdichtung der 

Kohlensaujre an blanken Glasflachen und Kayser's Einwurfe 
dagegen. Wied, Ann,, Vol. 22, p. 145-162. 

As to Kayser's explanation of the anomalous adsorption phenomena of COa cm 
glass surfaces (see No. 447), Bunsen points out that in Kavser*s apparatus, which 
had the supposed fault to a large degree, only one-tenth of the amount of carbonic 
acid had disappeared that was absorbed in Bunaen's previous experiments (see 
No. 4»0). By a new series of experiments, wherein greased fittings were excluded, 
Bunsen was able to verify all nis former, though abnormal, observations. He 
then proposes to study the infiuence of the air adhering to the glass sm-face. 

450. 1884. QUET, M. Sur V accord de V experience et de la th^orie 

dans r elevation de 1' eau entre des plaques verticales par- 
all^les et mouill^es. Comptes Eendm, Vol. 90, p. 87. 

On the basis of Oay Lussac's Constant of Caplllarily (see No. 76). the author 
establishes formulae for the capillary elevation of water between parallel vertical 
glass plates. Experimental measurements ai'C then adduced to lest the correct* 
ness of these furmulse. 

451. 1884. GARBE, P. Sur les relations ^lectrocapillaires. Compte$ 

Bendus, Vol. 99, p. 128. 
According to this author, the capillary constant of mercury, in contact with 
another fiuid, is a maximum when the electric difference of the meniscus is terOf 
and its value is generally independent of the sign of this difference (compare 
No. 848). • 
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459. 1884. KAYSER, H. Ueberdie VerdichtangderKohlensaurean 

Glasfl&chen und ihre Diffusion duroh Fettschichten. Wied, 

^nn., Vol. 23, p. 416-428. 

BMieired expertnenta lead the author to reattrm that adsorptioii is ftoeom- 

pliihed rapidly after Introdoctlon of the carbonic acid gas. if the frtaas was preTl- 

ously made gas-free. The adsorbed quantItT increases with inoreaBing pressure 

and decreases with Increasing temperatare (compare No. 480). The snggestion is 

oflbred that the slowness of adsorption in Bnnsen's experiments may be dne to a 

Twy gradual replacing of the oodnded air by carbon dioxide gas. 

458. 1884. WORTHINGTON, A. M. On the Surface Forces in Fluids. 

PhiL Mag., (6), Vol. 18, p. 384-364. 

From consideration of the elastic and thermal properties of soUds, Uqnida and 

gases, the aothor synthetically proceeds to prove a rapid variation of density %t 

the snrfaee of a Uqntd, which causes the existence of either a tension or a pressure 

in the surface of liquids, exerted at the line of contact with a solid. " 



principle of surface tension or pressure, linked with the well-known laws of 
hydrostatics, all capillary phenomena, including the horlsontal motion of floating 
bodies (see No. 48S) can be easily deduced. 

454. 1886. DALE, R. S. Some Novel Phenomena of Chemical Action 

Attending the Efflux from a Capillary Tube. Chem. NetM, 

Vol. 61, p. 68-69. 
A capiUary siphon with its exit end bent upward transfers liquid A into liquid 
B, forming, when mixed, insoluble precipitates. Btriking effects are thus ob- 
tained, consisting in the formation of solid tubes of precipitate, liquid A rising 
unill it meets liquid B at the summit of the tube. Such pairs of liquids are, for 
example, NaiSOi and BaClt« or ammonium oxalate and calcium chloride, or 
ammonia water and ferrous sulphate, sodium carbonate and copper sulphate, etc. 

455. 1886. SCHALL,C. Attraction of Homogeneous Molecules. Jour, 

Chem. 8oc. Abtt., 1886, p. 111-112, from Ber. d. 2>. Chem. Qe$., 

Vol. 17, p. 2666-2677. 
The cohesion between the molecules of a liquid may be measured by means of 
adhesion plates (see No. M]. The author shows in what manner the weights 
necessary to detach the disk from the liquid surface at two dilTerent temperatures 
are a function of the two preTailIng speciflo frarlties. An analogous relation is 
established between the capillary neights of rise and the specinc grayities at 
diiferent temperatures. Water, benaene and ifei derlratives, form an exception to 
the first, and water and liquid sulphur to the second rule. 

456. 1886. V0LKMA17N, PAUL. Bemerkungen lu der Arbeit des 

Hrn. R. Schiff (see No. 444). Li^. Annai., Vol. 228, p. 

96-111 (1885). 
Volkmann recalculates Schiff ^s yalues, taking Into account the existence of the 
edge angle formed by the meniscus, which was neglected by SchliT. On the whole, 
he agrees with the latter's conclusions. 

457. 1886. SCHIFF, ROBERT. Notii zu Hrn. Paul Volkmann's 

Bemerkungen. Lieb. Annal., Vol. 229 (1886) , p. 199-208. 

Yolkmann (see No. 4M) haying calculated the edge angle from Bohiir*s values 
for the meniscus heights, the latter stales that, owing to evaporation of the liquid 
surfaces, the heights of the meniseuses, as obeerTcd by him, are unreliable quan- 
tities, and no reliable calculations can be based thereon. The author then reports 
new determinations of the constants of capillarity for benzol, furfurol, etc, at 
their boiling points. 

458. 1886. GOLDSTEIN, M., and DAMSKI, ^. Rise of Solutions in 

Capillary Tubes. Jour. Chem. 8oc. Abet., 1886, p. 116-116, 
from Jour. Rues. Chem. Soc., Vol. 16, p. 642. 
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Yalson'B law (see No 811), according to which the capillarj rise of salt tola- 
tioDB in one and the same tube is inversely proportional to the speclllc gravity, it 
shown to be non-existAnt for solutions 8tit>nger than 2 or 8-gramme molecules in 
one liter, and approximately correct only for weak salt solutions (0 to ^-gramme 
molecole In 1 liter). A marked regularity exists between the capillary rise of 
eqni -molecular solutions of KGl, Ki and EBr : the capillary height of rise of KBr 
solutions, in one and the same tube, is the arithmetic means between that for KCl 
and KI solutions of equal concentration (compare No. 808). 

459. 1885. TRAUBE, J. Capillary Phenomena in Relation to Con- 
stitution and Molecular Weight. Jour, Chem. Soc. Abtt,, 1885, 
p. 116-117, from Ber, d. Deutach. Chem, Qes,, Vol. 17, (1885), p. 
22M-28ie. 
The capillary rise of aqueous solutions of a great number of ornnio snbatances 
* is measured, voluminons tables are given, at once showing the difference in cap- 

illary height caused by difference in the concentration oi solntioni of the same 
substance, and comparing the capillary heights of unlike substances in solutions 
of the same degree of concentration. Among the more important conclusions are 
the following: 

( 1) The capillary heieht of the solution of an organic body decreases with in- 
creasing concentration, but not in linear measure. 

(2) In a homologous aeries, the capillary height diminishes with increasing 
molecular weight. 

(8) Isomerto substances in aqueous solution do not necessarily attain the same 
capillary height. 

The capillary tube in one instance indicated the presence of formic acid, which 
was afterwards identified ohemicaUy; hence its possible use in chemical analysis 
(compare No. 272). 

460* 1885. LLOYD, JOHN URI. Separation by Capillary Attrac- 
tion. Jmr. Chem, Soc, Ahst,, 1885, p. 477-478, from Chem, New, 
Vol. 51, p. 51-54, and Proc, Amer, Pharm, A890,, 1884, p. 
410-419. 
The differentiating action of filtering paper upon solutions is shown by dipping 
strips of blotting paper into various solutions of inorganic and certain organic 
salts, and of aoms in water, and observing the distance to which the dissolved 
substance travels before bdng left behind by the water which passes onward. 
From ferric sulphate solution, pure water could thus be abstracted by means of a 
paper siphon of snfllcient height, while on the other hand sodium chloride traveled 
8 feet with the water without showing signs of separation. 

461. 1885. SCHIFF, ROB. Constants of Capillarity of Liquids. Jour, 

Chem. Soc. Abtt,, 1885, p. 717-721, from OazzeUa chim, ikd., Vol. 
14, p. 868-447. 
In a long series of determinations, the range of capillary equivalents (see No 
444) is extended over bromine, iodine, sulphur and phosphorus, and some excep- 
tions to the rule are recorded. 

462. 1885. BARTOLI, A. Capillary Constants of Liquids and Cohe- 

sion of Solids. Jour. Chem. Soc. Aba., 1885, p. 866-867, from 
Qazz. chim. ttoZ., Vol. 14, p. 559-^62. 
The author announces the law that '^specific cohesion^ (see No. 468), divided by 

._a product of specific heat ana spec'^ *^ ' """ "" " '^ 

for liquids containing 0, H, O and 

are present. Another relation is es 

of expansion, specific gravity and cohesion, 



the product of specific heat and specific gravity, is a practtcallv constant quantity 
for liquids containing 0, H, O and S, but is slightly diminished when halogens 
are present. Another relation is establislied between atomic weight, coefllolent 



468. 1885. TRAUBE, J. Capillary Constants of Certain Aqueous and 
Alcoholic Solutions. Jour, Chem, Soc. Ahst., 1885, p. 866, from 
Jour, prakt. Chem., (2) Vol. 81, p. 177-219. 
Continuation of former researches (see No. 460), among the results are the 
following: 
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The **speoific ooheaion** (height of rite in tube of 1 mm. radios) of miztnree of S^ 
liqalds does not neoesserilj lie between the Tslaee shown by the component 
liquids, bat mar be lower thsn either. The cohesion of a saturated solution of an 
omnlc liquid (e. $., aniline) generally dilTers but slightlir from that of the dis- 
sonred substance iuelf . Similarly, results are given for solntionfl of salts in water 
and dilute alcohol. 

464. 1885. TRAIJBE, J. Influence of Temperatore on the Capillary 

Meniscus Angle. Jour. Chem, Soe, Ahtt,, 1885, p. 1083, from 

Jour. praH. Chem,, (2) Vol. 81, p. 514-527. 
Upholds SehilTs results against Yolkmann's criticism (see No. 4M). From his 
own researches he finds that there existe for erery liquid a temperature at which 
its capillary menisons is hemispherical, but it gradually flattens with increase of 
temperature. 

465. 1885. SCHALL, C. Relation between Specific Grarity, Capil- 

larity and Cohesion. Jour. Chem, Soc Abtt., 1885, p. 1180, 
from Ber. d. DetUsch. Chem. Ges., Vol. 18, p. 2082-2041. 

The following laws are here restated (compare No. 4M): 

The capillary heights of rise (^'specific cohesion": see No. 466). or the weifhts 
neoeatary to detach adhesion plates from surfaces of the same fluid, decrease with 
Increasing temperature in the proportion of the S-8rd power of the prerailing 
speciflo gravities. 

The corresponding surface tensions (see Ko. 444) decrease with increasing 
temperature in the proportion of the ll-8rd power of these speoiflc gravities. 

The laws are yerifled by making use of the values obtained by Sohiif (see No. 
444). Water forms an exception. 

466. 1885. SCHALL, C. Beziehungen zwischen den Capillaritats 

Constanten der Glieder homologer Reihen in Bezug auf das 

Specifische Gewicht. Ber. d. DeuUch. Chem. Oes., Vol. 18, 

p. 2042-2052. 

The law previously announced (see No. 465) for one and the same liquid at 

dlflbrent temperatures can be extended to include difl'erent liquids belonging to 

certain homologous series. Thus, with the flrst members of the benzene and the 

alcohol series, tne capillary rise in tubes of 1 mm. radius {tpeeiMe eohetUm) at the 

boiling points of these liquids is in direct proportion to the 6-8rd power of their 

speciflc gravities at these temperatures. Other homologous series, e. g., those of 

the fatty acids or esters, do not follow the law. The exeeption is probably due to 

coalescence of molecules, which seems to be especially the case with formic and 

acetic acids. 

467. 1885. CHERVET, A. Note sur les constantes capillaires des 

solutions salines. Comptes Rendus, Vol. 101, p. 285. 
Starting from the capillary constant and the inner cohesion of simple liquids, 
mathematical expressions are obtained for the mutual adhesion of immiscible, 
then misoible fluids, finally of solutions of salts in water. 

468. 1885. BEZOLD, W. VON. Ueber eine neue Art von Cohasions- 

figuren. Wied. Ann., Vol. 24, p. 27-57 and 569-598. 
A drop of aniline violet or another tindng fluid, placed upon the surface of 
water contaiued in a tumbler, instantly spreads over the surfaoe, forming radial 
spokes: the excess sinkn to the bottom, producing some striking figures within 
the body of the water. These figures are very sensitive to dilTerences in tempera- 
ture ; for example, to the infinence of a glass of ice water placed at a distance of 
several decimeters. If a high column of a solution is allowed to stand qnlet^ for 
some time, slight dilTerences in temperature will induce separate currents in 
the dilTerent layers, the motions of which are rendered visible by this method of 
producing cohesion figures (compare No. Si6). 

469. 1885. BUNSEN, R. W. Ueber capillare Gasabsorption. Wied. 

Ann., Vol. 24, p. 821-847. 
A series of ingeniously conducted experiments lead the author to the follow- 
ing conclusions: 



Digitized by 



Google 



REFERENCES TO CAPILLARITY. 178 

TheosQMof the absorptiOD of CO 3 by rIabi does not lie in the attraction of 

glass for this gas ; glaes entirely deprived 01 moiihtre absorbs no appreciable qnan* 
ty of gas. But glass readily absorbs water and holds it tenacioaely under an 
enormous capillary pressure at temperatures as high as 470^. This aqueous layer 
is the medium for the adsorption of CO a by glass (compare Mos. 46S and 488). 

470. 1886. MAGrlE, W. F. Ueber Capillaritats-ConBtanten. Wied. 

Ann , Vol. 25, p. 421-487. 

▲ new method, suggested to the author by Prof. Helmholtz, for calculating 
surface tensions from a formula giren by Poisson (see No. 117). It merely re-' 
quires the measurement of the radius of curvature of the meniscus ; if the latter is 
selected small enough to be hemispherical, the radius can be measured by apply- 
ing the laws of mirror reflection. TThe author thus determined tne surface tension 
of mercury, which he finds approximating the values of Desains (see No. S06) and 
others, although much lower than that found by Quincke (see No. 284 ; also see J. 
8t6ckli, 1898). By the same method he determined the surface tension of alcohol, 
distilled water, chloroform, etc., comparing the results in tabulated form with 
those arrived at for the same liquids by Quincke (see No. 81S). 

471. 1885. HEEN, P. D£. Premier Essai de Th^orie des Liqnides. 

Ann. Chim. Phys., (6) Vol. 5 (1885), p. 88-120. 

The gaseous, liquid and solid states of matter are characterized by gazogenic, 
liquidogenic ana soiidogenic molecules. For liquids a general relation is estab- 
lished between volume, temperature, coefficient of dilatation and molecular dis- 
tance. The calculation of critical temperature. Gay Lussac's law of the dilatation 
of gases with temperature, and Mendeleef's law for flnlris, are special cases of this 
general law. The hypothesis is advanced and verified that uquidogenic mole- 
cules attract each other in the inverse ratio of the 7th power of their distanoea 
(compare No. 408). Taking now into account the surface tension of liquids, rela- 
tions are established between surface tension, temperatora, and the coefficient of 
inner and of surface dilatation. 

472. 1885. WORTHINGTON, A. M, A Capillary Multiplier. PhU. 

Mag., (5) Vol. 19, p. 43-46. 

The lower surface of a platinum coil, the convolutions of which are kept about 
t mm. apart by interposed glass beads, forms an accurate plane. This instrument 
measures the surface tension of a liquid as follows: 

It is suspended from one arm of a balance and tared ; its lower horizontal 
surface is then allowed to touch the liquid, which at once rises to a definite height 
within the convolutions. The weight necessary to detach the instrument from the 
liquid, divided by the total length of the contact line of the meniscus, measures 
the surface tension (compare L. Wilhelmy No. 278). 

47». 1885. WORTHINGTON, A. M. Note on a Point in the Theory 

of Pendent Drops. PhU, Mag., (5) Vol. 19^, p. 4^-48. 

The capillary constant (surface tension) of liquids may be calculated anite 
accurately by measuring certain elements of the contour of a drop pendent from 
a circular base. This the author has shown In a previous paper (Proe. Boy. fioc, 
1881, No. 214). A more favorable mode of measurement is now Introduced, which 
simplifies the formula containing an expression for the surface tension. 

474. 1885. WORTHINGTON, A. M. On the Error Involved in 

Professor Quincke's Method of Calculating Surface Tensions 

from the Dimensions of Flat Drops and Bubbles. PhU. Mag., 

(5) Vol. 20, p. 51-66. 

Quincke's method of measuring the constant of capillar!^ (specific cohesion) 
hr measuring the dimensions of flat drops or bubbles (see No. 804), gives results 
always higher than those from capillary tubes. The former method he believes to 

gve the correct results, provided the drops or bubbles are selected sufllcientlj 
rge that their top can oe considered as fiat and their extension as practically 
infinite. The author, however, shows that by not omitting the curvature on top 
of even large drops, and their flnlteness, Quincke's results, recalculated, agree well 
with those from capillary tubes for the same substances; otherwise the discrep- 
ancy may reach 10 per cent. 
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475. 1886. LUVINI. The Spheroidal State of Liquids. Nature, Vol. 

82, p. 685. 
In order to test the rappodtion thst liquids In the spheroidal state (see No. 
SB) do not boil becanse theyjiaire lost their dissolved air. air was blown into the 
drop while beinr heated. Persistent bubbles, often larger than the liquid mass, 
arose, sharlnfc the movements of the drop, hot sometimes they moved Inde- 
pendenUv. 8nch babbles were obtainable with pore and soapj water, aloohol and 
ether. The infMenoe is that Uqoids in that state do not appreciably lose their 
dissolved air. 

476. 1886. TAIT, P. G. Properties of MaUer, Edinboigh, 1885. 
One ehapter of this hook is devoted to oapillarity 

477. 1886. QUINCKE, G. Ueber die BeBtimmung der Capillaritit 

Constanten von Flussigkeiten. Wied, Ann. , Vol. 27, p. 219-228. 
The cause of the discrepancy between Qnincke's capillary constants of mer- 
enry, water and salt solutions, and those of other observers, is due, according to 
QoiDcke» to the reality of ao edge-angle, which was assumed to be sero by Volk- 
maun, Wortliington, Magie, etc. (see Nos. 410 and 470). For glass and water or 
aqueous salt solutions, the angle is from S0° to 90i^. 

478« 1886. eOtvOS, R. Ueber den Zosammenhang der Oberflachen- 
spannung der Flussigkeiten mit ihrem Molecolar-Volaznen. 
Wied. Ann,, Vol. 27, 448-459. 
The author since 187S has employed optical reflection from capillary snrfaeei 
for the determination of the constant of capillarity of liquids. The method is ap- 
plicable even to liquids contained in sealed glass tubes ; hence the method allows 
measurements at temperatures far above the boiling points of these liquids. A 
simple relation between molecular volume, temperature and surface tension is 
deduced and verified from data supplied by the author^ method and SohilPs ex- 
periments (see No. 444). 

479. 1886. WEINSTEIN, B. Untersuchungen uber Capillaritat. 

Wied. Ann., Vol. 27, p. 544-584. 

Theoretical treatment of capillary constants by Gauss's method, based on the 
Toung^Itaplaee theory (see Kos. 08 ana Uf ). 

480. 1886. VOLKMAKN, P. Notiz ku Hm. G. Quincke's Bemer- 

kuBgen ''Ueber die Bestimmung der Capillaroonstanten 
von Flussigkeiten." Wied. Ann., Vol. 28, p. 185-144. 
Yolkmann Insists on the fact that he has avoided finite edge angles in his 

rssearches by insuring perfect wetting of the solid by the liquid. He points out 

that on this account hu results were uniform. 



481. 1886. NO ACE, KARL. Ueber die Fluiditat der absolaten und 

yerdunnten Essigsaore. Wied. Ann., Vol. 28, p. 666-684. 
Oontinuatlon of a preceding paper on the Influence of temperature and con- 
centration upon the fluidity of Uquid mixtures (Wied. Ann., 188«, Vol.^. p. S8»-800). 
The author illustrates bv diagrams the linear increase of fluidity with tempera - 
tore for acetic acid of different oonccDtrations, and shows decrease of fluidity with 
increasing concentration untU a minimum is readied at 77% irrespective of teai- 
perature,^his minim am corresponding to the formula CsHAOa + ^20 (compare 
Qraham, No. 254). Farther increase oi concentration again IncreMes fluidity. 

482. 1886. FUOHS, KARL. Ueber den Randwinkel einander beruh- 

renden Flussigkeiten. Wied. Ann., Vol. 29, p. 140-152. 
For two liquids in mutual contact, several equations are established express- 
ing relations between the work of surfsce alteranon Twork of cohesion and adhe- 
sion), tension of common surface and edge angle. The latter was recognised to 
he theoretically constant and independent of the radii of curvature of the liquids. 
It solely depends on the molecular forces existing in the two liquids. 
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488. 1886. BUNSEN, R. Zenetzung des Glases dnrch Kohlensaure 
enthalt ide capillare Wassersohichten. Wied, Ann., Vol. 29, 
p. 161-165. 

The f iMB threads need by the author in hit ahiorptioii ezpertments (see No. 
469) were found to be decomposed by COa to the extent of 6.88 %• Part of the COi 
formerly evolved apon warming was, no doabt, due to decomposition of bicarbon- 
ate formed, but an additional amount must have been due to other causes. 

The author concludes that glass is not a proper material for the study of phys- 
ical absorption of OOa ; the employment of line threads of platinum or gold is 
suggested. 

484. 1886. ROENTGEN, W. 0., and SCHNEIDER, J. Ueber Oom- 

pressibilitat und Oberflachenspanniing von FluBsigkeiten. 

Wied. Ann., Vol. 29, p. 165-218. 

The authors prepared aqweous solutions of iodides, bromidet, chlorides, ni- 
trates, hydroxides, sulphates and carbonates of hydrogen, ammonium, lithium, 
potassium and sodium of eauimolecolar strength. Then they determined the 
compressibilities and the suitace tensions of these solutions. From the elaborate 
tables thus obtained, the following conclusion is drawn: Within each group 
(e. g., HNOt. HBr, HOe, H18O4. or lil, UNO*, etc) the Uquid with the smaller 
moleoolar compressibility has the greater surface tension. 

485. 1886. STEFAN, J. Relation between the Theories of Capillarity 

and Evaporation. Jour. Chem. Soc. Abtt., 1887, p. 828, from 

Wied. Ann., Vol. 29, p. 655-665. 

A relation is establlihed between the latent heat of evaporation, the fpeoiile 
gravity of the liquid, and the difference of molecular pressure existing in the in- 
terior and the surface of the liquid. For ether, the author finds the enormous in- 
terior pressure of 2674 atmospheres, for CS* he finds S728 atmospheres. Sir W. 
Thomson's conclusions as to the connection between evaporation and curvature 
of evaporating surfaoes (see Ko. 819) are herein confirmed. 

486. 1886. DUHEM, P. Application of Thermodynamics to Oap- 

illary Phenomena. PhU. Mag., (5) Vol. 22, p. 280-281. 

General equations are established on thermodynamical principles, which 
bring the theory of Thomson (see No. 819) into agreement with those of Laplaoe 
and Gauss (see' Nos, 61 and 116). The equations are then applied to the two 
special processes of evaporation and supenaturation. 

487. 1886. THOMSON, SIR WILLIAM. Capillary Attraction. A 

Lecture before the Boyal Institution. Nature, Vol. 84, 

p. 270-272, 290-294, 866-869. 

Starts out by illostratlng the Immense force of cohesion between two plane 
water surfaces m immediate contact ; capillary elevation is deduced therefrom on 
the principle of equal work performed. This leads to the demonstration of the 
principle of surface tension In simple licuids and the tension of the common snr- 
Isce of immiscible and miscible liquids. JTlnaUy. some experimental illustrations 
of capillary phenomena are given, e. «., the oaplUary benarior of mercury ; the 
form and properties of drops, the displacement of a Uquid of strong surface ten- 
sion (water) by one of less surface tension (aloohol) , for which the ** tears of strong 
wine*' are an example (see No. S18). 

488. 1886. MAQIE, W. F. Note on a Method of Measuring the 

Surface Tension of Liquids. Amer. Jowr. Science, Vol. 181, 

p. 18^108. 

The principle of the method by means of which the author proposed to decide 
the qnestion of the existence of a contact angle la stated under No. f iOi The re- 
solto herein obtained still leave the question open. 
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499. 1886. TBAUBE, J. Ueber die innere Reibungsconstante und 
die specififlche Zahigkeit organischer Flussigkeiten and 
ihrer wassrigen Losungen. Ber, d. Deulach, Chem. Oe$,^ Vol. 19, 
p. 871-892. 
The ftpparatas employed by the author to determine the constant of the inner 
friction of UqoidB passinff through capillary tabes^ by PoiseaiUe-Hagenbach's 
method (see mob. 163 and t46),alto allows measoremente of the weight of filing 
drops, tnerefore of capillary constants. The friction constants for a series at 
alcohols and of onranlc acids were determined at temperatures between 20<* and 
60°, and the results illustrated by diagrams in which were included the results of 
PAeLXANi and Battblli (Turin, 188fi). for the same liquids at temperatures be- 
tween 0<* and 10° (compare No. S54). The rolnmes of the drops are proportional to 
tbe heights of rise of the liquids in eapillanr tubes. A further consequence is the 
rule that the dropping intervals are proportional to the products of friction con- 
stants and dropping volumes or capillary rise. 

400. 1886. TRAUBE, J. Methode zui Bestimmong des Fuselob. 
Ber. d. Dmtsch, Chem. Ge9., Vol. 19, p. 892-896. 
Since aqueous solutions of high -molecular alcohols have a markedly lower 
capillary rise than corresponding solutions of ethvl alcohol, the presence of fosel 
oil in diluted spirits may be expected to be recognised by the decrea^^ of capillary 
rise. The apparatus used by the author was previously des<-ribed {Jowmal /• 
prakL Chem,^ 1886« p. 177). A table is nven, showing the decreane of capillary rise 
of a 90 % spirito containing fusel oil of varying percentages (0 to 1 %) (compare 
No. SOS). 

491. 1886. TRAUBE, J. Ueber die Grosse der Maximaltropfen der 
gewohnlichen Alcohole und Fettsauren, und ihrer wassrigen 
Losungen. Ber. d. DeuUch. Chem. Ges., Vol. 19, p. 167^-1679. 
The law previously stated (see No 480) that the volumes of drops issuing from 
the lower circular end of a capillary tube are in exact ratio to the capillary 
heights or rise, does not hold good for very large terminal surfaces of the tube, be- 
cause the drop size for increasing surfaces attains a maximum. This maximal 
drop, in other words, is the drop falling from a Urge horixontal surface. It is a 
constant, varying only with the cohesion of the fluids. The weight of one dro^ 



drop, in other words, is the drop falling from a Urge horixontal surface. It is a 
constant, varying only with the cohesion of the fluids. The weight of one drop 
was determined by counting the drops yieMed by a known volume of fluid, and 
multiplying by the specific gravity. An elaborate table is given, showing ibe 
maximal-drop size for alcohols and fatty acids at different temperatures It con- 
firms the natural supposlt' " . -. 

with increasing cohesion. 



firms the natural supposition that the maximal diameter of these drops increases 
,.^ . , "^ision. 



492. 1886. TRAUBE, J. Ueber die Abbangigkeit der Tropfengrosse 

von auseeren Einflussen. Ber. d, Deuttch. Chem. Get., Vol. 19, 

p. 1679-1682. 

The influence of various conditions upon the size of drops has been exhaust- 
ively treated by Guthrie (see No. 276), and is confirmed by the author, especially 
aa to effect of curvature of wall and velocity of flow. Contrary to Guthrie, how- 
ever, the author is unable to detect an appreciable influence of the material of the 
wall upon the size and weight of drops ; the deviations observed come wirhtn the 
scope of errors of observation. The author finally reiterates a former statement, 
to tne effect that the edge -angle of one and the same liquid against glass and metal 
is nearly the same, and different from zero. 

498. 1886. TRAUBE, J., and BODlJiNDER, G. Ueber die Unter- 
scheidung von Eiweisskdrpem, Leim und Peptonen durch 
Capillaritat. Ber. d. Deutsch. Chem. Ges., Vol. 19, p. 1871-1876. 
Mosctilua (see No. 272) classes albumin among the capillary Inactive sub- 
stances, i. e., that do not apprecinbly reduce the capillary rise of water. This 
property of albumen of various sources is verified by the authors. Gelatine be- 
liaves similarly, but peptones, e. g^ those contained In Liebig*s extract of beef, are 
active to a remarkable degree. Their presence in aqueous solutions causes a 
marked decrease of their capillary rise, respectively decrease of the volume of 
drops issuing from a vertical capillary tube (see No. 491); in other words, an in- 
crease in the number of drops yielded by a given volume of peptonated solutions. 
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494. 1886. EEINOLD, A. W., and RUEOKER, A. W. On the Rela- 

tion between the Thickness and the Surface Tension of 
Liquid Films. FhU. Trans., 1886, VoL 177, p. 627-684. 
Contrary to the concloBions of prevloas observers, the surface tension of a 
soap fllm remains constant reKardless of iis thickness, a fact established over a 
wide range of thicknesses (IS to 18M micromillimeiers). The cause of the sadden 
discontinuity of the black film (see No. 876) at itti edge Is still in doubt ; its thick- 
ness Tarles only between narrow limits, 7 to 14 micromillimeters, which remains 
fairly constant soon after its formation. The boundary line of a black film be- 
comes ill defined when an electric current of sufllcient intensity is passed through 
it, but is restored upon cessation of the current. 

495. 1886. TRAXJBE, J, Capillary Constants and Meniscus Angle. 

Joum, Chem, Soc, Abst., 1887, p. 101, from Jowm, prakt, Chem,, 
[2] Vol. 34, p. 292-311. 

Values are obtained for the "speciilo cohesion'' (theoretically the height of 
oapillarr rise in tubes of 1 mm. radius, the edge-angle being zero) for fatty alco- 
hols and fatty acids at various degrees of concentration; both propyl and isopro- 
pyl alcohol show a minimum for mixtures of equal weights of the alcohol and 
water. Another series of determinations with the same fluids was made by 
measurements of falling drops of these fluids. The volume of the drops was found 
proportional to the capillary ri.^ in one and the same tube ; accordingly, the 
weight of the drops was found proportional to the product of the height and the 
•peclfio gravity. The diameter of the tube determines the shape of the drop. 

496. 1886. TRAXJBE, J. The Weight of Drops, and their Relation to 

the Constants of Capillarity and the Capillary Meniscus 
Angle. Jour. Chem. Soc. Abst., 1887, p. 210-211, from Jcmr. 
prakt. Chem., (2) Vol. 34, p. 615-538. 
For water and solutions of alcohol of dlfllerent strengths, the weights of dropi 
and their capillary constants decrease with the increasing curvature of the sur- 
face of formation of the drops. This decrease, however, does not begin before a 
certain degree of curvature, which la dUTerent for dilTerent liquids, neither is this 
decrease proportional to the inrxease in curvature: it appears to be the greater, 
the smaller the capillary constant of the liquid. He also finds the edge angle of 
the meniscus of drops of different liquids to be equal or proportional to the 
meniscus angle of ihe same liquid in capillary tubes. Further properties of (he 
meniscus of drops are developed. 

497. 1887. HELMHOLTZ, H. VON. A Cohesion Experiment. Na^ 

ture, Vol. 85, p. 456. 
If distiUed water is placed above a mercury column in a barometric glasa tube 
longer than 7M mm., the cohesion of the water will, provided that no vibrations 
occur, prevent the mercury column from falling to its barometric height, even if 
at the lower end a suction is applied down to 1 mm. vacuum. By means of this 
eontrivanre the minimum voltage necessary to electrolyse pure water was ascer- 
tained. This minimum occurred at 2.18 volts. 

408. 1887. DXJFOXJR, PROF. Surface Tension and Magnetism. 
Nature, June, 1887, p. 209. 
The influence of a strong magnetic field upon the surface tension of mercury is 
shown. A Jet of mercury issuing from a horizontal capillar/ tube describes a 
parabola, the vein being continuous to a certain distance. When allowing a 
strong electro-magnet to act on the Jet, the parabola is stretched, and the continu- 
ous part of the vein lengthens. 

400. 1887. LENARD, PHILIPP. Ueber die Schwingungen fallender 
Tropfen. Wied. Ann., Vol. 80, p. 209-243. 
The surface tensions (see No.4i4) of wa er, soap solution, alcohol and mercury, 
were deduced from measurements of the weights and the vibrations of falling 
drops of these liquids, ob^ierved by the method of intermittent photographv. The 
surfa«'e tennion of mercury wa^ found to be 47.10 mg.-mm., for alcohol l60, for 
water from 7.S5 to 7.84, these determinations being free from the assumption of an 
edge angle. 
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500. 1887. TDiB ERG, OUST AF. Untenachongen uber den Einfluss 

der Temperatur aaf die CapiUaritatsconstanten einiger 

Flussigkeiten. Wied, Ann,, Vol. 80, p. 545-561. 

A review of the Utermtnre on the inflaence of temperature npon the constanti 
of capillsritj of liqoids is given. Kew experiments are earried oat by means of 
three different methods; viz., the messnrement of flat air bubbles in various 
liquids, the method of adhesion rings and the measurement of the weixht of drops 
{fife Nos. S70 and i76). Tables are given, and the results illustrated bj curves 
which nearly all are sloping straiglit lines. Bther is the liauid whose capillary 
constants change fastest with temperature ; then follow bensol, aloohol, water and 
salt solutions. 

501. 1887. MELD£, F. Ueber einige Anwendungen enger Glas- 

rohren. Wied, Ann,, Vol. 82, p. 659-670. 

Describes a simple method for calibrating capillary tubes of S-mm. inner width 
and downward. 8hows how Boyle*s law for gases can be demonstrated by means 
of a capillary tube closed at one end and containing a measurable volume of air 
separated from the outer air by a column of mercury. Measurements are taken 
with the tube ilrst in the uprisrht, and next in the inverted position. The same 
device can be use<l to calculate barometric pressure : hence it is called a copUktnf 
baromeier. Finally, the author shows how oapillarv tubes can be used to measure 
the specillo gravi^ of gases by measuring their different velocities (see No. lao). 

502. 1887. COLEMAN, J. J. On Liquid Diffusion. PhU, Mag., (5) 

Vol. 23, p. 1-10. 
Graham's experiments (see No. S6S) on **Jar diffusion** are herein ext«ided over 
additional salt solutions. The difTusions were conducted in Mohr burettes ; the 
difltasates. in due time, were drawn off frartionally and analyzed. Curves are 
given which illustrate the heights of diffusion for decreasing percentages. The 
march of diifnsibilities for different salts is analogous to that of atomic and molec- 
ular volumes in Mendeleefs arrangement of elements. 

508. 1887. SUTHEBLAKD, W. On the Law of Molecular Force. 
PhU. Mag,, (5) Vol. 21, p. 118-114 and 168-187. 
The author generalises his previously announced molecular law for gases of the 
inverse 4th power as follows: Any two molecules of matter attract one another 
with a force proportional directly to the product of their masses, and inyersely to 
the 4th pfiwer of the distance between them; the **molic" (astronomic) force acts in 
the inverse 2nd power. On this basis, the capillary theories of Laplace and Qaoas 
are critically reviewed. 

504» 1887. SIEG, E. Ueber die BeHimimung von (^piUariiatdOondanien 

an Tropfen und Blaten, Dissert., 1887; also see Nature, Vol. 

87 (1887), p. 167-168. 

Quoted in detail by lohnstein (see No. 662). The author criticallv reviews 

Quincke's measurements of capillary constants by the method of flat drops and 

bubbles, in order to account for the liigh results obtained by that method. He 

concludes that in Qnincke's measurements the possible error of observation is 

Suite large, and, additionally, the correction formula employed by Quincke is oon- 
idered iusufficient. In measurements of his own with air-free water bv Qnin- 
cke's method simplified, the author finds a lower value for the surface tension, 
more in accord with that of other observers except Quincke. 

505. 1888. EL8W0BTHY, H. S. Note on a Modification of Traube's 

"Capillarimeter." Jour. Chem. Soc. Trans,, 1888, p. 102-104. 

Traube's ^capillarlmeter," devised to detect the presence of fusel oil in distilled 
spirito (see ZeiUchriflf. tpirituHndrntrie. 1886, Ko. 88), is modified for the purpose 
of rendering the instrument more sensitive. This is done by fixing the capillary 
tube in an indined positicn. A 20-% spirits (by volume) then rises to a length of 
176 mm. against 60 mm. in Traube's instrument. The presence of 1-% fusel oil re- 
duces this height by 26 mm. against 7 mm. in Traube's prototype. A drawback of 
the method is the probable necessity of reducing the spirit to 20 % by volume, 
which reduces still further an eventual low percentage offusel oil. 
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506. 1888. RUECKER, A. W. On the Range of Molecular Forces. 

Jour, Chem. Soc, Trans., 1888, p. 222-^262. 
A f nil and intereeting history of the researches on this sabjeot, and a sammary 
of results is recorded. 

507. 1888. GOLDSTEIN, M. Rise of Salt Solutions iu Capillary 

Tubes. Jour. Chem. Soc. Abst., 1889, p. 205, from Jour. Rusa. 

Chem. Soc., 1888, Vol. 20, p. 408-416. 
An extension of former researches (see No. 458). With concentrated salt soln* 
tions of equal percentage, the solution of less molecular weight has the higher cap- 
illary rise. Inverse]/, with solutions of equal capillary height, the solution of less 
percentage has the hUrher molecular weight. The dilrerence of capillary heights 
oorresponding to a diflerenoe of percentage of salt solution becomes greater for the 
same cufference of percentage of another salt of greater molecular weight. 

508. 1888. GOPPELSROEDER, F. On Capillary Analysis. PhU. 

Ma^,, (5) Vol. 26, p. 244. 
The basis of this method was laid by the researches of SchOnbein; also see the 
author's former work (see Nos. 269 and 271). Oolorlng matters in not too concen- 
trated solution may be diiTerentiated by means of flltering paper; the xones, at- 
tained after a certain Interral of time, aro noted, and the zones separately ex- 
tracted by suitable soWents. Bach extract Is then examined in a similar manner 
ontil zones of the pure coloring matters are obtained. Thus the author found 
picric acid in sophisticated beer, fuchaine in wine. 

509. 1888. BOYS, C. V. Experiments with Soap Bubbles. FM. 

Mag., (5) Vol. 26, p. 409-419. 
Two soap bubbles may be pressed together, or even roughly knocked together, 
without bursting, owing to a film of air between them which they are unable to 
exclude. Increased pressure, however* destroys the bubbles. The existence of 
this air film is demonstrated by a series of beautiful lecture experiments on soad 
bubbles. 

510. 1888. MAGIE, W. F. On the Contact Angle between' Liquids 

and Solids. FkU. Mag., (5), Vol. 26, p. 16^188. 
In order to decide the much-debated question of the existence of an edge- 
angle (see Nos. '477 and 480). the author determines as, the -'specific cohesion" for 
several liquids each bT two diflTerent methods, both based upon measuring certain 
dimensions of air bubbles in these liquids under a horizontal glass plate (see No. 
SIS). One of these methods is independent of the assumption of an edge angle ; 
the other takes the edge angle into account ; if this angle is really zero, both 
ralues ons^t to be identloal. The author finds the angle zero for metl^l and ethyl 
alcohol, formic acid, chloroform and benzin, the close agi^eement thus showing the 
usefulness of the method. The angle is finite for water (though small), for acetic 
acid (ao<>), turpentine (17''}, petroleum (25^) and ether (16^). The author ooi^eclr- 
nres as to the cause of this contact angle. 

511. 1888. VAUTIER, TH. Be cherches exp^rimentales sur la Vitesse 

d' ^ooulement des liquides par un orifice & minoe parol. 

Ann. Chim. Phys., (6) Vol. 16, p. 28^-876 and p. 43^-497. 
The first of these two elaborate papers proves that*Torrice!li's law for the ve- 
locity of fiow of liquids through an orifice at the bottom of the containing vesael 
holds good also for low pressures and narrow orifices, a ease for which the law 
hitherto had not been tested. The author employs two different methods of 
measuring the velocity of a let of water— one an optical, the other a photographic 
method, both of which are described in minute detail. Furthermore, Poisemlle's 
law of the inner friction of fiuids passing through capillary tubes, is verified (see 



No. 182). The second paper deals with the application of the photographic metnod 
" ) study of the flow of viieoiM liquids throngh capillary tubes. 



to thee 



512. 1888. QU1NC£:E, G. Ueber die physikalischen Eigenschaften 
dunner fester Lamellen. Wied. Ann., Vol. 36, p! 661-680; 
also see PhU. Mag., Vol. 27 (1889), p. 79-«). 
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The sorfaoe of contact between liquids and thin solid Alms seeks to be a min- 
imnm, as is the case between two liquids or liquid and gas: only in the latter 
oases, spheres or bubbles result, while in the former case tne thin solid forms 
plaited films, sometimes cylindrical surfaces, owing to the InabilitT of the solid to 
contract laterally, buch solid lamina were obtained by allowing albumen, or 
aqneous solutionsof glue,etc.. to dry on mercurr which was previously covered 
with a trace of fat. The peripherr of the dried film is vertically wavy and oon- 
necte i with the center by radial ridges. Such solid films of isinglass, gelatin and 
agar -agar show double refraction of light. Other interestiog properties are re- 
cordeU. 

513. 1888. QUINOKE, G. Ueber periodische Ausbreitung an Flu»- 
Bigkeitsoberflachen und dadurch hervorgenifene Bewegungs- 
erscheinongen. Wied, Ann,, Vol. 85, p. 580-642. 
The expansion of a liquid 8 over the common surface of liquids 2 and 1 depends 
on the relative magnitude of the constants of capillarity (surface tensions) oitheir 
common surfaces, if the surface tension between 1 and % exceeds the sum of the 
tensions 1, t and S, S, the excess of this tension 1, S draws fluid S over the common 
surface 1« 2. On this principle the author discusses the formation and the stability 
of emulsions and foam, and the expansion of soap solutions, etc, at the common 
surface of oil and water, or the formation of a mercurial emulsion by shaking to- 
gether mercury, water and olive oil. Other interesting topics herein considered 
are : The periodical expansion of oil and water ; the periooio motions of resinous 



bodies precipitating; fron rloohoUc solutions, and motion nhenomena of physio- 
logical nature, e. g., protoplasmic motion, the formation of s*"" *" r .. 

common surface of fatty oils and water, etc 



514. 1889. MARKOWNIKOFF. On a Method of Avoiding "Bump- 

ing" in Distillation. Amer, Jour. Science, Vol. 117, p. 222, 

from Jour. Chem. Soc. Buss., 1887, p. 520, and J. Chan. 8oc. 

ji&^., 1888, p. 1155. 

Thin capillary Klass tubes, 8 to 10 mm. in length, sealed at one end, are thrown 

into the liquid to oe boiled. ** Bumping" is effectively avoided, even with NaOH 

solutions and with concentrated acids, or In the presence of finely divided heavy 

precipitates such as BaSOi. 

515. 1889. SUTHEBLAND, W. On the Law of Molecular Force. 

PhU. Mag., (5) Vol. 27, p. 805-821. 
The law of EOtvOs (see No. 478) is stated as follows: **Tlie rate of variation with 
.. jnperature of the product of surface tension and the two -thirds power [the sur- 
facejof the molecular domain is the same for nearly all liquids.** To this law, and 



temperature of the product of surface tension and the two -thirds power [the sur- 
facejof the molecular domain is the same for nearly all liquids.** To this law, and 
SchiiTs discovery of capillary molecular oquivalents (see Mo. 444), the author ap- 



plies his own hypothesis of the inverse 4th power of molecular force (see No. SOB), 
and arrives at interesting results, for which see the original. 

5ie. 1889. MENBBRUGGHE, VAN DER. Sur lea propri^t^ physi- 
ques de la couche superficielle libre d'un liqoide et de la 
couche de contact d'un liquide et d'un solide. 2nd part. 
Qmptes Bendus, Vol. 109, p. 607. 
In conformity with Gauss's theory (see No. 116), the author advocates the ex- 
istence of an extending, not contractile, force as accepted by Quincke (see No. SIS) 
at the commoB surface of solids and wetting liquids. He gives simple examples to 
uphold his views (continuation of No. 805). 

517* 1889. EBAXJSE, H. Ueber Adsorption und Condensation von 
Eohlensaure an blanken Glasflaohen. Wied. Ann., Vol. 86, 
p. 928-936. 
In the absence of moisture, no condensation of OOa on glass takes plsce^ 
whether the latter contains free alkali or not. The admission of moisture to the 
surface of perfectly dried glass threads is followed immediately by rapid conden- 
sation of GOs; more of the latter condenses on glass richer in alkali than on glass 
containing less or none. The glass threads containing more alkali retain water 
more tenaciously at higher temperatures than threads that have previously been 
boiled out with water (oompare No. 488). 
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MS. 1889. THOMSON, SIR WILLIAM. PoptUar Lectures and Addre99e$. 

In 8 volumes. Vol. I. London, 1889. 

Among the topics considered in this Tolnme are: Constitution of Matter: 
CapiUary Attraction, 1886; tlie Size of Atoms, 1888, etc. 

4I19. 1890. GOSSART, E. Mesore dea tensions superflcielles dans 

lea liquides en cal^faotion (M^thode des larges gouttes) . 

Arm. Chim. Phy$., (6) VoL 19, p. 173-286. 

Tlie spheroidal state of iiqnids (Uquidn en ealiJaetUm) Is a particular case of ^ 
capillarj phenomena. The form ana dimensions or the drop on the hot plate are 
determined br the surface tension along the liquid membrane enyeloping the drop 



and the specmo grayitj of the inner Uquid. The surface tension of liquids near 

" • * limg points may thu ' ' "" .-^^- . .^-. , 

ongated drops. Ino _ _ 

of 80 liquiob are tabulated. From the thickness of the drops, the surface tension 
of liquids near their boilingpoints is calculated, and the coemcients of average de- 



their boilmg points may thus be determined by measuring the greatest thickness of 
large elongated drops. Including examinations by other ooseryers, the results 
of 80 liquidis are tabulated. " ""*^ ' "" " '" ' " 



crease of surface tension with temperatare is deduced. Incidentally it was ob- 
serred that the first five alcohols haye at all temperatures about the same surface 
tension ; the same is the case with the ethyl esters of the fatty adds. 

4I20. 1890. GOLDSTEIN, M. Rise of Solutions in Capillary Tubes 

and the general law of this phenomenon. Jbtcr. Chem, Soc, 

Aba., 1890, p. 684. From Zeitschr, phys. Chem,, Vol. 5, p. 

238-241. Also see Amer, Jour, Science^ VoL 141 (1891), p. 

64-65. 

A distinct relation exists between the molecular mass of dissolyed salts and 

the capillary height of rise of the solution. (See No. 607.) The author finds the 

laws of capulary rise to be analogous to that of rapor pressures, and a formula is 

given connecting the height of nse of water, of salt solution, molecular weight 

and percentage of solution. The law is extended so as to include Van't HolFs 

coefficient i for electrolytes, uniform results being obtained. 



52] • 1890. BATLEIGH, LOBD. On the Tension of Recently Formed 
Liquid Surfaces. Nature, Vol. 41, p. 566-568. 
The author supports Marangoni's conclusions (see No. 8S6) that the turfaee 
tensions of soap solutions as determined by capillary tubes are indepettdent of the 
strength, and that the difliarence in the surface tension of vertical soap films at 
diflisient levels is due to the existence of a surface pellicle of lower sunace ten- 
sion. The author shows that when measured by means of the author's quick 
method of Jets (see No. 401) the surface tensions of water and solutions of oleate of 
soda of varying strength are not reduced, while the slower method of capillary 
rise at once shows decrease of rise to one-third when passing from water to oleate 
solutions of dilTerent strengths. 

522. 1890. MAXWELL, JAMES CLEBK. The Scientific Papen of 
J. a M., by W. D. Niven, 2 Vols. Cambridge, 1890. 
In Vol. II., p. 641-S91, is contained reprint of article in Encyclopedia Bri- 
tannica. (See No. 874.) 

528« 1890. RAYLEIGH, LOBD. On the Theory of Surface Forces. 
PhU. Mag. (6), Vol. 80, p. 284-298 and 456-476. 



pcessure in llaulds (Laplace's Constant K.) It Is probably analogous to the force 
necessary to break a solid. Toung calculated It to be about S8,000 atmospheres 
(compare No. 416.) Berthelot (I860) showed that water was capable of sustaining 
a tension of 60 atmospheres. Theoretical calculations of the Inner pressure ox 
fluid masses are given, and diflserent capUlary problems are discussed, e. g., the 
tension of the common surface of liquids, the edge angle* et-s. The autlior points 
out the generally unknown fact tha\ Thomas Toung {worki^ VoL I. pp. Ml) has 
already estimated the limits of oohesion and the range of molecular zoroes. 
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lO A STUDY m PHARMACY. 

5S4. 1890. BAYLEIGH, LORD. On the Tension of Water Svfaoet, 

Clean, and Contaminated, Investigated by the Method of 

Ripples. Pha. Mag. (5) , Vol. 80, p. 886-400. 

The object of this paper was to determine the ratio of inrtaoe tensione betweem 
pare water and a water sorfaoe oontaminated with fat to Just that degree where 
motions of camphor on ite aorface are no longer Tisible. The method ia that o< 
meaiarln« the wave-length of ripples. (See No. SS7.) The surface tension of 
water contaminated to the point stated was 7S% of that of pare water. The same 
sorfaoe tension is foand for water saturated with camphor ; if satorated with 
oUve oil, the tension U 64%; with sodium oleate, 84%. 

5t5. 1890. BECHHOLD, J. Chemical Energy at the Surface of 

Liquids. Jour. Chem, Soe. AbtL, 1890, p. 828; from ZBckr. 

phyt, Chem., Vol. 6, p. 68. 

Theobserration of W. Spring (Adbr. vkm. Often., VoL 4, pp. 6i8-«SS), to the 
affect that a prism of calespar dipping to haU its length into dilate hydrochloric 
acid is cat in two by the soiirent action at the sorfaee of the acid. Is shown by the 
aothor not to be due to a specific surface action of the liquid, as was s up posed by 
Spring; since the same phenomenon takes place when the upper halt of the 
orystiu IS coated with wax and nearly the whole crystal immersed into the liquid. 



526. 1890. RATLEIGH, LORD. On the Superficial Yiseosity of 

Water. NaJture, Vol. 42, p. 282-287. 

The aothor confirms Plateau's obserration (compare No. 419), that the surface 
▼iseosity of ordinary water is nearly twice as great as the Interior Tiseosity,baft 
proTos thatthis is due to oontaminaoon of the water surfiM>e. If a gentle stream 
of air be directed vertically downward upon a water surface dusted over with 
fine powder, a clear circle is formed around the point of impact. On the ccssstion 
of tne current the dust returns. The purified surface showed a slightly less 
TiscositT than the interior. The question arises: To what thickness mast the 
original film be concentnUed to check the motions of camphor on water? 
(Compare Nos. 40 and U4.) 

4I27. 1890. SMITH, MIOHIE. Determination of the Surface Ten- 
sion of Mercury by the Method of Bipples. Natmrej Vol. 44, 
p. 676; 

Bipples are generated on the mercurial surface by means of a tuninc tek (see 

No. 064), and the surface is photographed along with a suitable seale. l%e lengths 

of the ripples can thus be conveniently measured. The results are concordant and 

Tfitn the mean value of Quincke. A few measurements of the rarface ten- 

' water also give oonooraant results. 



agrees 
sionof 



528. 1890. B0Y5, 0. Y. Lecturti on Soap BtMUt, London, 1890. 
Oerman TramUUion, by G. Meyer, Leipzig, 1898. 

599. 1890. PASOHEN, F. Zur Abhangigkeit der Oberflaohenspan- 

nung an der Trennungsflache zwischen Quecksilber und 

verschiedenen Electroly ten von der Polarisation. Wied, Ann. , 

1890, VoL 89, p. 48-66. 

LippmaDn*8 curve of surface tensions of dUute solpharic acid with electroroo- 
ttve forces as abscissae have a maximum (see No. t48) ; the accuracy of this curve 
as far as the maximum is verified by the author. Beyond that his curve deviated 
ftrom tliat of Llppmann, the cause being seen in the disturbing evolution of hydn^ 
gen. A new ana sensitive electrometer is constructed which avoids this infiuenoe» 
and tables are obtained and curves are plotted showing tlie march of surface 
tensions with electromotive force for mercury against dilute sulphuric aeld. 
hydrochloric acid and salt solutions. 
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580« 1890. PASCHEN,F. Zar Oberflachenspannung des Polarisierten 
QuecksUbers, Wied. Ann., Vol. 40, p. 86-62. 

In continufttion of his previong work (see No. 629) the Author flnda tbat the 
eorye ezpreeslng relatioii between surface tensions and electromotlTe foreea 
beyond the maximum depends on the concentration of the solution in contact with 
the mereur J. Furthermore, the author inveitigatcs a possible connection between 
the curre maximum and the beginning of electrolysis. 

581* 1890. 60HXCKE, L. Die schliessliche Dicke eines auf Wasser 

Bich ausbreitenden Oeltropfens. Wicd, Ann,, Vol. 40, p. 

845-355. 

A known small quantity of olive oil or rape oil is deposited on a oomparatiTely 

large water surface. It spreads out in a thin disk which soon simultaneously on 

all parts of the disk resolree itself into small drops. The thickness of the film 

immediately after its formation can be readily calculated from its diameter, its 

weight and speciflc gravity by a simple geomenical proposition. The author finds 

the thickness for olive oil to be about 111 micromillimeters; for rape oil about M. 

532. 1890. ROnTGEN, W. C. Ueber die Dicke von coharenten 
Oelschichten auf der Oberflache des Waseers- Wied, Ann.y 
Vol. 41, p. 821-329. 
If ether vapor falls through a funnel against the center of a cironlar water 
Borfaoe. a central cavity is formed, surrounded by a cone of elevated waves. If 
the surface is touched by a trace of fat, the cavity remains, bnt the waves are re- 
placed by a sharply defined circle of definite diameter, contending against a eon- 
eentric fatty layer. The diameter of the inner circle depends on the quantity of 
fat employed. If the funnel is removed thecirele readily contracts. 

5S3. 1890. CHRISTIANSEN, C. Die atmolytische Stromong der 
Gase. Wied.Ann. Vol. 41, p. 565-587. 
The author defines the phenomena of Efltision, Transpiration and Diftasion of 
gases. Instead of the usual method of employing capillary tubes, the author uses 
parallel glass plates carefully ground upon each other to study the phenomena of 
transpiration and atmolysis of gases discovered by Graham (see Ko. 968). Atmoly- 
sis (separation of mixtures of gases) takes place at plate distances much smaller 
than the wave length of light while transpiration (involving friction) takes plao« 
at greater distances. 

584. 1890. WIEDEBURG, O. Ueber die Hydrodiflftwion. Wied.Ann, 
Vol. 41, p. 675-711. 

A good summary of the mathematical and experimental treatment of difltifion 
Is given. The present paper consists in a generalization of Flck's law (see No. 214) 
mathematically considered and examineoexperimentally by the same arrange- 
ment as that employed by Wroblewski (see No. 418). 

5S5. 1891. SELBY, A. L. On the Variation of Surface Tension with 

Temperature. PhU. Mag, (b). Vol. 81, p. 480-433. 

By mathematical reasoning the author concludes that MendeleelTs rule conoem- 

ing the variation of surface tension of liquids with temperature, is correct. By 

means of MendeleeiTs formula, the critical temperature of a liquid can be calcu^ 

lated by determining the surface tension at two widely different temperatures. 

586. 1891. 60SSART EMILE. Remarques exp^rimen tales sur une 
cat^orie de ph^nom^nes capillaires, aveo application k 
I'analyse des liquides alcooliques et autres. Comptea Rendus, 
Vol. 113, p. 537. Ann. Chim. Phys. (7) Vol. 4 (1895), p. 
391^23: Cal6faction et Capillarity. 

In his studies of Leidenfrost's phenomenon (see No. S19), the author was led 
. . ^j^^ ... . . 



to determine by means of a sensitive pyrometer, the minimum temperatures pos 

Bible for spheroidal drops to exist on heated r'-" - "^ " " 

silver or gold, a spheroid of water may be maim 



Br, the minimum temperatures pos- 

plates. On well-poiished plates of 

DtainedatevenSO^C. ThlaBnggeeta 
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1S4 A STUDY IN PHARMACY. 

thU tlie ■pheroidAl ftUte mmj potslbl j be realised In the eold, which is oonllnned 
by several experiments. Under this category comes the rolling of drops npoa 
liquids of their own rabstance. This being dne to a thin larer of Taper, snlphnrio 
acid rolls better at 100^ C. than at ordinary temperature. whUe ether rolls better 
at 0<* C. than at 90^ C. The drops of one liauid nerer roll upon another different 
liquid with which it is miaeible, unless the latter liquid contains some of the 
former as en impurity. Cm this obserratlon is based an even ajqnoximately 
quantitatire method of analysis of alcoholic liquors. 

587. 1891. TBAUBE, J. Ueber die CapillaritatseoiiBtantezi von 

Salzen bei ihrem Schmelzpankte. Ber, d, Deultch, chem, Get. 

Vol. 24, p. 3074-8060. AIbo Bee/our. Chem. Soe. Abgt, 1892, 

p. 7. 

Wot salts, a new capillary eoosUnt is established by determining the weights 
of drops of salts at their melting points, and diTiding this ralue by the weight of 
an equal number of drops of water from the same apparatas. The tabulated r^ 
salts show certain regularities. Thus the new constants for potassium salts of 
monobasic acids lie between lU and 157, of bibasic and pdybasic adds between 
It^ttl. The limits for the corresponding sodium -salts are in to 161 and 188 to Sli, 
a blbasie acid can thus be distingulshea fiem a monobasic add. For example, 
with potassium fluoride, the results p<rfnt to the formula Ks Fa* 

588. 1891. POCKELS, AGNES. Surface Tension. A letter commani- 

cated by Lord Rayleigh. Nature, Vol. 43, p. 437-489. 

The surface tension of pure and impure water is measured by means of a rec^ 
angular tin trough, 70 cm. long, 6 cm. wide, a cm. high, filled with water to the 
brim. A strip of tin, about 1^ cm. wide being laid across it, divides the surface 
into two parts. By shifting this partition, the surface on dther side can be 
lengthened or shortened In any proportion. The surface tension in dther part of 
the trough was measured by the weight necessary to detach from the surface a 
small disk, 6 mm. in diameter. A series of systematic experiments was carried 
out by means of this simple apparatus (Oompare Ka 6tt). 

ftS9. 1891. BE8SEY, CHARLES E. and WOODS, ALBERT F. 

Transpiration, or the Loss of Water from Plants. Proe, A. 

A.A.S. 1891, p. 805-308. 

Among numerous references to literature on this sublect, a more recent and 
meritorious work by Alpbsd BimensTKiM is quoted entitled: MatgriaUen tu€tmer 
Monognmkiet betr^end die EnekeUimmg der IVoaitpiratioM der Pfkmuiu S Vols. 1187 
and 188«. 

540. 1861. BEAL, W. J. Movements of Fluids in Plants. Proc. A, 

A.A.S. 1891, p. 809-818. 

The subject Is considered from two points: Ascertaining the channels which 
fluids take in plants, and the causes of their motion. Detailed reference is made 
to a recent work by Marshall Wabd entitled : Timber^ and 9ome o/Ut Dtteaaa* 

541. 1891. GARDINER, WALTER. Flow of Water in Plants. Na- 

ture. Vol. 44, p. 189. 

The author demonstrates the existence of upward root pressure in plants, thi» 
transpiration current dne to eyaporation on leayes, and determines the amount of 
water absorbed by the root by simple measurements. 

542. 1891. TRUSSEWIT8CH, A. A. Surface Tension of the Halo- 

gens. Joum, Chem. Soc. Ahit. 1891, p. 257. From ZeUtchr, 
Phy$. Chem. Vol. 6, p. 380. 

This preliminary communication, giyes the results of measurements of the 
capillary eleyation of bromine and liqmd chlorine. 
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548. 1891. RAMSAY, WILLIAM. The Surface Tension of Etherand 

Alcohol at Different Temperatures. BeporU Brit. A990C, Adv, 

Sc. 1891, p. 56&-666. 

The Borface tension of alcohol and ether determined bj meani of capillary 

tahcB, ia not a linear function of temperature, the measurements being mad[e 

between the ordinary and somewhat below the critical temperatures. The anrle 

of contact for ether is 00° at the critical temperature, and becomes zero at loO*' 

C Below this temperature, the angle of contact has a finite small value. 

544. 1891. RAMSAY, W. Surface tension of Water. Zeitachr. phy$. 

Chem. Vol. 12, p. 471. 
Referred to by Siidsntopf, 1898. 

545. 1891. SENTIS, H. Method of Determining the Surface Tension 

of Mercury. Phil. Mag, (5). Vol. 82, p. 564; from Jour, de 

Phy^qae, Vol. IX (1890), p. 884. 
The surface tension of mercury is determined by allowing a rectangular 
plate of iron of known dimensions to float on meroury. By applying the principle 
of Archimedes on the one hand, and expressing the connection between capillary 
depression and surfaee tension on the other, two equations are obtained l^m 
which the surface tension independent of the edge angle may be calculated. The 
value found for mercury was 89.28 mg per mm. 

546. 1891. MENSBRUGGHE, VAN DER. On the Condensation of 

Aqueous Vapor in Capillary Spaces. Phil. Mag (5) , Vol. 81, 
p. 74; from Beibl. d. Phyttih, Vol. 11 (1890), and BuU.Ac. Bdg. 
(8),Vol. 19(1890),p. 101. 

The author endearors to give experimental proof of Thomson's theory (see 
No. 819). Bxamples are given of the condensation of vapors in capillary spaces, 
e. g. the deposition of ice flowers on the dusty part or window panes ; the in- 
creased rusting of iron where it is apparently protected by cloth, dry wood, etc., 
the fog-prod n^ng action of dust, etc. The durability of the clothing with which 
Bffyptlan mummies are covered, depends on the fllling of the capillary spaces 
with wax. Oil-paintings should be varnished on the back to preserve them. 

547. 1891. TRAUBE, J. Capillary Constants of Organic Substances 

in Aqueous Solutions. lAeb. Ann., Vol. 265, p. 27-65. Also 
see Jour. Chem. Soc. Aba., 1891, p. 1408-1411. 
The excess of the capillary constants of water over the corresponding con- 
stants of aqueous solutions of organic bodies, in moi-e or less dilute solution is 
proportional to the concentration; in other words, the product of the concen- 
tration (expressed in molecular terms) and either of the two principal constants 
of capillarity («peei/le eoheiian and tur/aeetemUm^aee Nos. io» and 444) is a constant 
quantity in dilute solution. In the case of salts it approximates the value one at 
all concentrations (see Nos. 468 and 427). This product the author calls respect- 
ivelv tpteifie moleemar eohe»Um and real fnoleeular eohetUm (compare Oarl Foboh, 
18M). ElA borate tables are given for organic acids, alcohols and esters, etc., 
wherein these constants are recorded for various concentrations. In stronger 
solutions, constancy of these values is no longer maintained, and the author be- 
lieves that conclusions may be drawn therefrom as to coalescence of molecules 
into larger groups. Some marked regularities were observed, for which see the 
original. 

548s 1891. COLSON, ALBERT. Sur I'^coulement des liquides en 
tubes capillaires. Comptes rendtw. Vol. 113, p. 740. 
Owing to the Indispntable inflaence of temperature upoa the velocity of flow 
of liauids, especially viscous ones, through capillary tubes, the author deter- 
mined in a specially devised apparatus the time of flow of 6 cc,of liquids at their 
boiling points. For perfectly mobile liquids, e. g. ether, aldehyde, chloroform, 
water, mercury, etc., the law analogous to that of Graham for gases (see No. 110) 
was found : The time of flow of liquids at their boiling point is proportional to the 
square root of their densities. 
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549. 1891. DBUDE, P. Ueber die Grosse der Wirkongssphare der 

Molecularkrafte and die Constitation von Lamellen der 

Plateaa'schen Glycerin-Seifen-Loeong. Wied, Ann, Vol. 48, 

p. 168-176. 

The reanlto of prevtoiu determinatioBtof the diameter of the sphere of mole- 
cular aetion are here recorded. The anthor flnde the thiokneM of the blaek film 
in soap buhblet to be constant, and equal to 17mlcromillimeten, hence the thick- 
ness of the sphere of molecnlsr action 8.6 micromiUimeters. (Compare No. 56S.) 

550. 1891. KAYSER, H. Ueber Diffusion and Absorption darch 

Kaatschok. Wied. Ann. Vol. 43, p. 644-553. 
In the phenomenon of dlffosion of gaise thronirl^ Oaontehono, the same law 



water (see No. 551) and an equation is ffiven expressing this law. The author 
oonilrms the obsenration of wrobtowski that for several gases the quantity ab- 
sorbed bj Oaoutchouc, is in proportion to the pressure (Amry'ttav). For OOa 
and Hydrogen, the Telocity of the gas passing through Oaoutchouc Is propor- 
tional to the temperature, which is the reverse of the diltaslon of these gases 
through liquids. (Also see Mo 809). 

551. 1891. MUELLER, JOHANNES. Ueber die Diffusion des Am- 
moniaks darch Wasser und durch Alcohol. Wied. Ann. Vol. 
48, p. 654-667. 
The Diifosion constant for a stated temperature is here defined as the quan- 
tity of Ammonia passing in one minute through a column of water or alcohol, 
1 em. long and 1 cm. square cross section at a dilTerence of pressure of 1 cm. 
The ammonia is allowed to touch one end of a horisontal coliunn of water or 
alcohol, the other end being in contact with air. After a stationary oondition 
of absorption has taken place, the dllftising quantil/ Is in proportion to the 
cross section, and in Inverse proportion to the length of the tube. The Dilhision 
constants for alcohol and water at one and the same temperature seem to stand 
in the same relation as the respective absorption coeflloients at these tempera- 
tures. 



55S. 1891. LOHNSTEIN, TH. Ueber den Einfloss der Capillaritat 
auf die Gleichgewichtsverh&ltnisse schwimmender Korper. 
Wied. Ann. VoL 44, p. 62-78. 

Mathematical development of formulse expressing the molecular equilibrium 
of drops and concave fluid surfaces; verifled by measuring the volume of me- 
niscus from its height and diameter in especially constructed cylindrical con- 
tainers. 

Wllhelmy's abnormal results, although wrongly interpreted by him (see No 
S78 and 170), and certain irregular results of Quincke lead the author to correct 



the usually accepted capillary theorv of Gauss and Kirchhoff (see No. 116 and 
Kirchhoff, Meehanik I 6. p. 147} by taking Into numerical account the surface 
of contact between the solid and the liauid. On the basis of this theory, a 



formula is derived for the equilibrium of floating bodies and verifled from 
measurements on floating bodies of especial construction. 

553. 1891. REINOLD, A. W. and RUECKER, A. W. Ueber den 

Radius der Wirkungssphare der Molecularkrafte. Wied. Ann. 

Vol. 44, p. 778-788. 
While agreeing in the main with Drude*s numerical result regarding the 
thloknees of the black spot in soap Alms, the authors object to bis assertion 
that this thickness is equal to twice the radius of the molecular sphere of action. 
They hold that this sphere of action has a considerably greater radius. 

554. 1892. SHENSTONE, W. A. Note on the adhesion of mercury 

to glass in the presence of Halogens. Jour, Chem. 8oc. Tram. 
1892 p. 452-453. 
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In the presence of ehlorine, mercurr Aoqaires the power of adhering to gUu 
In ft remarkable degree. If chlorine is deu vered into a tnbe filled with meronrj, 
the tube is entirelj coated with the metal. This phenomenon masks the rise and 
fall of meroniT In pi^essore gauges, if chlorine is present. Bromine acts simi- 
larly, as does iodine, but to a less marked degree. These phenomena are transi- 
tory, owing to subsequent chemical combination. 

555. 1892. WEINBERG, B. [Surface Tension and Temperature.] 

Jour, de Physique, 1892 p. 378; also see Wied, Ann, BeiblaUer 

Vol. XVI p. 496. (1892). 

The paper is referred to by T. P. Hall (see No. 578). The author finds for the 
surface tension of water the expression: 80.1— .177t in dynes. 

M^. 1892. WHITMORE, JOHN. A Method of Increasing the Range 

of the Capillary Electrometer. Amer. Jowr, Science, Vol. 144, 

p. 64-70. 

The capillary electrometer of Lipomann (see No. 848) only allows measure* 
►flowpot •-.... ...^ 



I of low potential differences, not higher than about 0.5 Tolt, owing to dii- 
turbancee by polarisation at higher potentials. A new capillary electrometer 
was constructed by the author, based on th&principle that when a capillary tube 
Is filled with alternating globules of mercury and duute sulphuric acid, the dif- 
ference of potential which can be maintained between the extremities of the 
■erics, increases proportionally with the number of globules of mercury. Bach 
globule of mercury In contact with sulphuric add represents a cell in the an- 
thor's **series electrometer." The interposf tion of uniform sneceseiTC cells Is ac- 
companied bv an even fall In potential. Measurements of voltage of different 
battery cells by this method agree well with parallel measurements by means of 
Thomson's electric balance. 

657. 1882. RAYLEIGH, LORD. On the Theory of Surface Forces. 

n. Compressible Fluids. PhU. Mag. (6) Vol. 33, p. 209-220. 

▲n extension of the former paper, (see No. 688) to include the property of com- 
pressibility in liquids. Largely theoretical considerations concerning the con- 
stitution of the interior and the sni-face of fluids and their connection with vapor 
pressure. 

558. 1892. RAYLEIGH, LORD. Experiments upon Surface Films. 

PhU. Mag. (5) Vol. 83, p. 363-373. 

Miscellaneous interesting capillary phenomena are discussed, e. g. the spread- 
ing of water or olive oil on clean mercury, the former spreading slowly, the lat 
ter flash-like ; camphor movements as a test of surface tension (see No. 624) 
the influence of heat upon a water surface sprinkled with lycopodlnm or sulphur', 
etc If the interior of a saponins bubble is united with that of a soap bubble, the 
latter, having the smaller surface tension, increases, the other contracts, and be- 
comes characteristically wrinkled. Finally the author speaks of Breath figures 
and their screen projection. 

550. 1892. MIALL, L. G. The Surface Film of Water and its rela- 
tion to the Life of Plants and Animals. Nature, Vol. 46, 
p. 7-11. 

The resistance which the surface film of water offers to the passage of a solid, 
especially of gauaa through its surface, and the tenacity with which the surfaoe 
film clings to solids, especially when in the form of fine meshes (e. g. a dry mus- 
lin bag), and similar capillary phenomena are demonstrated. They explain why 
certain aquatic plants and animals e. g. Bahinia oquatiea; Duckweed (Lemma 
wUnor;) the water tpider {Argyronela amuUica) etc., msnage to keep dry. The 
aeoount of the manner in which the water spider obtains its air supply from the 
surface and fastens the bubble securely under water, is extremely interosting, 

5e0. 1892. BARKER, 6. F. Phytia. 8rd Ed. New York. 
Treats of Capillarity, p. SOO A ff. 
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561. 1893. SUTHERLAND, W. The laws of Molecular Force. PkU. 
Mag, (5) Vol. 85, p. 211-295. 
An importsnt paper, making detailed reference to surface tension. Compare 
No. 608 and ibid. Vol 86, p. 160. 

56S. 1892. POCEELS, A. On the Relative Contamination of the 

Water Surface by Equal Quantities of Different Substances. 

Nature, Vol. 46, p. 418419. 

Lord Rayleigh's criterion of a definite degree of impurity of a water anrfaee 

consists in observing the point where the motions oi camphor on water ceas« 

(see No. 6S4). The author proposes another criterion which while indicating a 

smaller degree of contamination, is always flxable with great exactness, yia. 

that degree at which the snrfaee tension of pure water just begins to sink, at 

shown bj the author's method (see No. U8). A table is given, showing how 

much of dilTerent oils and resins is required to make a given surface enter the 

•'anomalous" sute. (seeNo. 67S.) 

568. 1892. FISCHER, E. and SCHMIDMER, E. Rise of Salt Solu- 
tions in Bibulous Paper. Lieb. Ann, Vol. 282, p. 156-169. 
Also see Amer, Jour. Pharm, 1898, p. 289 and Ber.d. Deutsch, 
eh. Gn, 1898 Ref. p. 85-86. 

According to the authors, the diiference In eapillary ri^ of water and dis- 
•olved substance in filtering paper is due to differemces in diiTuaion Telocities. 
Into a glass tube 70cm. long and 2cm. wide, six snugly fitting cylinders of rolled 
filtering paper, each lOpm. high, were inserted, forming a continuous column. 
The tube was set verticaUy several cm. deep into the solution experimented ob» 
until the 6th cylinder was completely wet; then the glass tube was cut into pieces 
at the pointa of contact of the cylindera, and their contents washed out ana ana- 
lysed. Of a NaCl— BaCU mixture, NaCl ditAised faster. Certain molecular 
compounds, such as FeSOi (NH^)* 8O4. 0HaO, are dissociated in aqueous solu- 
tion. This is in harmony with their behavior towards diil^on membranes. 

5€(4. 1892. SCHMIDMER, E. Vtber das Auftteigm wm Salddsungen in 
Papitr, Dissert. Erlangen, 1892. 
Covers the same subject as in No. 668. Compare Nos. 4fiO, S69 and 678. 

565. 1892. LINEBARGER, C. E. Relations between the Surface 

Tensions of Liquids and their Chemical Constitution. Amer, 

Jour, Science. (8) Vol. 144, p. 83-92. 

Quthrie's principle (see No. 276) of determining the weights of drops falling 
through a column of a lighter liquid, or determining the weights of drops of a 
lighter liauid rising through a column of a heavier one, is herein adopted in or- 



beniene, only yield a UDiform number of drone from a giv 
liquid is previously saturated with the other. The tabulated 
regularities. 



given volume if either 
sted results show striking 
regularities. 

566. 1892. CHABRI6, C. Sur le passage des substanees dissoutes A 

travers les filtres min^raux et les tubes capillaires. Comp' 

tes Rendu8, Vol. 116, p. 57. 

The author's previous conclusion was to the elTect that organic substancea of 
high molecular volume pass less easily through capillary spaces than such of 
smaller volumes. The quantity of albuminous substances passing through fine 
eapillary tubes suggests that their molecular weights ahotud be much greater 
(10 or If times) than hitherto assumed. 

567. 1892. METER, G. Zur Theorie des Capillar-Electrometen. 

Wied. Ann. VoL 46, p. 508-622. 
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When meroary ii placed saeeesBiTelj a«ain8t different liquids in a eai>illarj 
electrometer (see No. 848), ttie direetion ofthe meniscus movement, upon intro- 
daetion of BleotromotiTe Forces, depends on whether the meniscus is made the 
Kathode or the Anode, and on the chemical nature of tho electrolyte. The an - 
thor operated on solutions of KOH, NaOH, NaaOOt* KaOOa and KOI, tabulating 
the results of his experiments. A connection is expressed between electromo- 
tlTe forces (charging oathodically} and manometrio pressures (which are 



of the previousl rpure mercury. 

568« 1892. BERTHOLD, G. Zur Geschichte des Leidenfrost'schen 

Phanomens,* eine literar-historische Notiz. Wied, Ann, Vol. 

47, p. 850^2. 

Hermann BoerhaaTO [BUmaita Chemiae^ Lugd. Batav. 17RS, Vol. I, p. 258] was 

the first to call attention very distinctly to the phenomenon of the spheroidal 

state exhibited for example by alcohol on red-hot iron. Mnsschenbroek (1702) 

credito SUer (1746) and Leidenfrost (see Ko 28) with having described it. 

560. 1892. CANTOR, MATHIAS. Ueber Capillaritats-OonBtanten. 
Wied. Ann. Vol. 47, p. 399-428. 
The author employs two methods to determine surface tension (see Ko. 444). 
The first, that used by Sondhanss (see No. 888) exhibits In a specially derised ap- 
paratus, a well-defined and accurately measurable maximum of pulling force, 
from which the surface tension can be calculated. The second method consists 
in producing small drops of mercury in air or Tarioos fiuids at the upper end of 
a tube liaying a sharp rim to eliminate the influence of a possible edge angle. 
The apparatus inversely allows the formation and measurement of air -bubbles 
against mercury. The maximum pressure consistent with the maintenance of 
the drop or the bubble is then determined, and the surface tension calculated 
from a formula herein developed. By the first mevhod, the surface tensions of 
water and glycerine are determined; i>y the second, those of mercury against 
air, benzol, amyl alcohol and dilute sulphuric acid. The author finally discusses 
other capillary conditions, especially the conneotion between surface tension 
and temperature. 

570. 1892. MINCHIN, GEORGE M. HydroUaHcs and Elementary By- 

drokineiic$, Oxford, 1892. 
The subject of capillarity and molecular forces has received detailed treat- 
ment in Chapter yni. (See Book review in Jlahin, Vol. 48, (1898) p. M7-458). 

571. 1898. SELBT, A. L. Elementary Mechantcs of Solidi and Fluidi. 

Oxford, 1893. 
See Book review in Nature, Vol 47 (1808) p. 816. 

572. 1892. POCKELS, A. Relations between the Surface Tension 

and Relative Contamination of Water Surfaces. Kature, 

Vol. 48, p. 162-164. 
The author has previously shown (see No. 58S) that the tension of a water sur- 
face which receives graduaUy increasing quantities of oily impurity, remains 
unchanged until the contamination reaches a definite value (the normal condi- 
tion). Then the surface tension abruptly decreases, first rapidly, then gradu- 
aUy. In this state, every mechanical increase or decrease of surface layer al- 
ters the surface tension (the onosioloicf condition). The tension of water being 

taken as unity, that of a saturated solu"' ' " -^ - 

a strong solution of soap 0.87 (compare 1 
given expressing the relation between t' 
nation. 

513. 1898. HALL, T. PROCTOR. New Methods of Measuring the 
Surface Tension of Liquids. PhU, Mag. (6) Vol. 86, p. 
886^3. 



1 solution of camphor was found to be 0.71, or 
pare No. tU), An equation and diagrams are 
^een the surface tension and relative eontami- 
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M0thodA. A fllm of water on a tnltable reotuifiil*r p^m frame niapended 
fiOB one arm of a flue balaaee, is weighed, and tlie diibrence of weighl in the 
tame position of the frame, with broken fllm, is noted. This diflerenee of 
weifrht, divided by twioe the length of the fllm, giyes the surface tension. 
Method B., based on Wtlhelmj^s principle (see No. t79) applies to Ether, Alcohol, 
Chloroform, etc., which Method A. exclndee. Tables of results are given. 
Method O. is based on the observed fact that in separating a horizontal bar from 
the surface of a fluid, a maximum of pull is reached shortly before separation, 
which maximum point can be sharply observed (oompare Cantoe, N0.50Q). By 
this method the snrface tension of water was found to oe 70.48-. 140t in dynes. 

574. 1808. NICHOLaE. F. Note on the Surface Tension of Liquids. 

Phygical Review 1808. 
Not accessible. 

575. 1898. MENSBRUGOHE, VAN DEB. Sur la pression hydro- 

statique negative et sur la cause commune de la tension super- 
ficielle et de T^vaporation des liquides. Comptes Jiendm, 
Vol. 117, p. 8B9-861. • 
Contrary to the assumptions of Laplaoe and Poiison respectively, liquids can- 
not be considered as incompressible, and the free surface cannot be in equilib- 
rium, because surfaoe evaporation takes place oontinwrasly. On these princi- 
ples, the molecular constitution of liquids is discussed, and the author's view is 
shown to conform to observed facts. 

576. 1808. RAMSAY, WILLIAM and SHIELDS, JOHN. The Mol- 

ecular Complexity of Liquids. Jour, Chem, Soc, Tram, 1808. 

p. 1080-1100. 
The capillary rise of liquids, inorganio and organic, is determined each at dif- 
ferent temperatures that are maintained by surrounding the vessel containing 
tlie capillary tube with the vapors of different liquids ox deflnite boiling points. 
In each case, an expression for the surface tension Ia calculated. This value, 
multiplied by the relative number of molecules oontained in the unit of surface, 
yields an expression called the motoewfar MM/oce €iwryy of the liquid. This energy 
decreases Imearly with increase of temperature excev^ near the crttiMl 

eint \rhere the sloping of the curve is less (compara No. sTT). By measuring the 
nperatures downward from the critical temperature for each liquid, the result- 
ing equation for the molecular surfaoe energy la perfectly analogous to that ex- 
pressing the well-Jmown increase of the moleoolar or volume energy of gases 
with temperature. 

The dlflTurenoe of the calculated molecular surfaoe energies, divided by the 
diiference of the corre«ponding temperatures, is a constant quantity. For 08i 
this value K— 2.0S1 If the value turns out to be smaller, this indicates association 
of molecules, and the degree of association can be calculated. Actual measure- 
ments are recorded in detail , 08 a being the example of a aon-assooiatlng.formic acid 
of an associating liquid. The formula also allows calculation of critical tempera- 
tures, of which a table it given. 

577. 1808. RAMSAY, WILLIAM and SHIELDS, JOHN. The Vari- 

ation of Molecular Surface Energy with Temperature. PkU, 

Tram, 1808 Vol. 184 A. p. 647-678. 
A more detailed exposition of the subject of No. S76. with tables, and critical 
review of similar work by EOtvOs (see Ko. 478.) The molMMkir Mrfaes energy is cal- 
culated from the capillary rise for ether, methylformate, ethyfacetate, carbon- 
tetrachloride, benzene, beniylchloridet, all of which prove to be non- associating 
liquids, and for acetic acid and methyl and ethvlaloohol which are shown to be as- 
sociating. The limit of possible coalescence of molecules seems to be 4 ; methyl- 
alcohol even at -8t.8^C. coalesces to not more than 4 molecules. Two sets of 
curves are constructed, one showing the variation of capillary rise and of surface 
tension with temperature, the otiier the variatftoa of molecular sorfSoe energy 
with temperature. 

578* 1898. KEED, L. On the Capillary Separation of Dissolved 
Substances. Proc. Roy, Soc. 1898, p. 128. Also see Ber, d. 
Deut9ch, Chem, Qe$, 1894. Ref . p. ^9. 
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Demonstrates the separating action of filtering paper upon dilute solntions of 
salts and aoids In water. In yerj dilate solutions of ferric otiloi-ide 1 in 80000 or 
sulphuric add 1 in 4000 the dissolved substance hardly spreads at all, while with 
potassium bichromate even in dilate solution, no capillary separation between 
salt and water can be elTected. Instead of paper, compre«aed porous bodies, e. g. 
Kaolin, may be used with the same effect. (Compare Ko 608). 

579. 1893. MENSBRUGGHE, VAN DER. Sur la cause commune de 

la tension superficielle et de T^vaporation dea liquides. 
BuU, Acad, Boy, Belg. (8) VoL 28, p. 87-71. 
Not accessible. 

580. 1898. LOHNSTEIN, Th. Bemerkungen zu der Arbeit yob M. 

Cantor. Ueber Capillaritata-Oonstanten. Witd, Ann, Vol. 

48, p. 207-208. 

Cantor's statement (see Ko 609) that ^ndhauss's method of measuring surface 
tensions (see No. 870) had not hitherto been investigated theoretically and that in 
consequence some essential points had been orerlooked, is refuted. 

581* 1893. OBERBECK, A. Ueber die Eigenschaften dunner 
Oelsohichten auf einer Wasseroberflaohe. TTi^. Ann, Vol. 
48, p. 806-381. 

The thickness of an oily layer on a large water surface sufficient to allay small 
ocean waves was determined hj 8ohnoke*s method (see No. 681) and found to 
be 68 micromiUimeters. The thickness of oily layers were then determined on 
a small scale in a rectangular trough. A pure water surface was obtained by a 
method communicated by lord Rayleigh (see No. 6t6) i. e. br blowing a current of 
air ajgainst the surface. By successlTely adding very small and known amounts 
of oil with powdered sulphur as an indiciitor. the oily layer becomes impenetrable 
for a moderate air current or ether vapor (compare No. KS) at a thickness of about 
9 micromiUimeters and abore. Extremely thin layers of oil seem to dissolye in 
the water surface. 

582. 1894. NEUMANN. Vorlemngenuber CapiUaritat. 

583. 1894. RAMSAY, WILLIAM, and ASTON, EMILY. TheMolec- 

ular Formnlse of some Liquids as determined by their Molec- 
ular Surface Energy. Jour, Chem. Soc, Abst, 1894, p. 167-178. 

Inyestigations along the llnea elaborated by Bamsay and Shields (see Ko. 676) 
•how that phenol, like alcohols, form complex molecules in the liquid state; bro- 
mliie is likewise associated but dissociates with riMng temperature into simpler 
molecular groupings of Bra. Nitric acid consists largely of molecular groups of 
(N08H)2. Sulphuric acid is very complex at ordinary temperature, it consists 
probably of not less than 83 molecules of H2SO4; above 182^0. a rapid diminution 
of molecular weight is noticeable. Phosphorus in the liquid state has a molecular 
weight equal to that of its gas, expressed by P4. 

584. 1894. TICKLE, T. Capillarity. Pharm, Jour, Trans, 1893-94, 

Vol. 24, p. 1055-1056. 

Aconcisesummaryof the chief facts of capillarity, leading up to the results 
obtained by Bamsay and Shields (see No. 676.) 

585. 1894. WAALS, J. D.VANDEE. ThermodynamischeTheorieder 

Capillaritat. Zeitach. f. Fhysik, Chem, Vol. 13, p.;657-715. 
Beferred to by BuUhof, AnndL der Pkytik (i) ToL lY (1901) p. 16S. 

586. 1894. SENTIS, H. Sur la tension superficielle dea solutions 

salines. Comptes Rendus, Vol. 118, p. 1182. 



Digitized by 



Google 



1»2 A STUDY IN PHARMACY. 

In apreTioot article on the Burfaee tension of aalt solntiona (/oMr. ds PAysioM, 
1887) tbe tenaion of water between 0° and 80'' C, was found to be 76.99 -O.lUt, in ab- 
solute measurement. The formula for tbe tension of salt solutions contains a fac- 
tor which expresses the mutual action of salt and water molecules of known per- 
centage exereised along the unit of lenjrth. This factor is shown to be indepen- 
dent of temperature between 0^ and 26^0., to be proportional to the number of^salt 
moleeoles up to the highest coooentration, and independent of the nature of tbe 
salt. 

587. 1894. PELLAT, H. Variation de la tension snperficielle avec 

la temperature. Compte$ Eendus, Vol. 118, p. 1193. 
By applying the principles of thermodynamics to a given liquid mass, the au- 
thor under certain assumptions demonstrates mathematically that the surface 
tensionof a liquid in contact with its saturated vapor is a linear function of abso- 
lute temperature. This is in harmony with tlie conclusion arrived at experiment- 
ally by oamsay and Shields (see Ko. 576). 

588. 1894. QUINCKE, G. Ueber die Messung der Oberflachenspan- 

nung des Wassera und Quecksilbers in Capillarrdhren. Wied, 

ilnn.Vol.62,p.l-22. 
Nine different methods ihat have been employed bv diHiBrent authors for meas- 
uring surface tension (see No. 444) are enumerated and the values for water ob- 
tained by diflerent authors are tabulated. The author seeks to explain existing 



of the same materiaL In flat drops and bubbles it mdually diminished to the 
point attained at once in capillary tubes. The potsible solvent power of water for 
glass does not give an all-sufficient explanation. The edge-angle is finite and 
must be taken into consideration in calculating sorfaoe tension. Determined by 
an optical method, it was greater in older than in freshly drawn tnbes. For mer - 
oury the author again finds a surface tension from about 10 to tO% higher than 
was found prcTiously by other investigators (compare Stobcklb, No. 686.) 

5S9. 1894. QUINOKE, G. Ueber freiwillige Bildung von hohlen 

Blasen, Schaum und Myelinformen durch dlsaure Alkalien, 

• und verwandte Erscheinungen, besonders des Protoplae- 

mas. Wied, Ann, Vol. 53, p. 593-682. 

Tbe s] 
oleatesis 

with the .. ^. 

the arrangement of the stars is hinted at. 

500. 1894. YOLKMANN, P. Ueber die Messung der Oberflachenspan 
nung des Wassers in CapiUarrohren aus verschiedenen 
Glasem. Wied. Ann. Vol. 58, p. 638-668, and p. 664-666. 
The author's experiments with capillary tubes of different material dQ not bear 
oat Quincke's statement (see No. 688) to the eifect that the material of the tube in- 
fluences the magnitude of the surface tension of water. The more nearly cylindri- 
cal the tube, the more the surface tension (see No. 444) approaches a definite oon- 
•lant value, irrespective of the material . Contrary to Quincke's views, a greater 
florface tension ia liable to be found in narrower than in wider tubes, and In well- 
eleaned tnbes the edge-angle is sero. loan additional note (p. 664-666) former 
measurements of the surface tension of water ( 1880 and 188S) are recalculated on 
the basis of improved measurements of the radius of the capillary tnbes then em- 
ployed. 

591* 1894. KAISER, £. Das Zusammenfliessen zweier Flussigkeits- 
massen. Wied. Ann. Vol. 53, p. 667-688. 
Two Jets of water meeting from opposite directions (see No. 40S) or two soap 
bubbles placed in contact with each other (see No. 609) frequently fail to coalesce, 
owing to intervening air. Upon approaching an electrified body, coalescence 
iakesjplace. Atheory is given for this phenomenon, and the fioating of drops 
upon liquids of their own substance ana its connection with Leidennost's phe- 
nomenon (compare No. 686) is disonssed. 
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592. 1894. METER, G. CapiUarelectrometer und Tropfelectroden. 

Wied. Ann. Vol. 53, p. 845-873. 

AnextenBionottheauthor'ipreoediDff study of the relation between snrtace 
tension of mercarx in contact with variona Bolutiona, and Electromotive force (see 
Ko. 6«7). 

593. 1894. LOHNSTEIN, Th. Zur Bestimmung der Capillaritats- 

Constanten, Bemerkungen zu der Arbeit von Hm. Quincke. 

Wied. Ann. Vol. 53, p. 1062-1073. 

The AQthor sides with Sieg (see No. 604) and others in prononncinff Quincke's 
method of measuring surface tension from flat drops and bubbles (see No. 31S) as 
giTluff results too high. Howeyer by appljing his own correction formulsB deyel- 
oped herein and in a former paper (see mo. 652), Quincke's recalculated ralues are 
seen to be more in aecord with ue lower results obtainable by obeerylng the 
height of rise in capillary tubes. 

594. 1894. NATTERER, K. Capillary Rise of Sea Water in the 

Earth. Chem. CentrdUOaUy 1894, Vol II. p. 1014-1017. 

This paper forms part of a series of *^Chemical Investigations in the Eastern 
Mediterranean Sea, on board 8. M. S. ^Pola' in the year 1898." The fact that the 
muddy ocean sediment contains large quantities of organic matter and ammonium 
salts, which are absent in the water immediately above it, leads the author to 
theorize regarding capillary rise of the lower water stratum into the surrounding 
oontinentalmasses, and consequent deposition of salt, formation of petroleum, 
exhalations of COt or SHj, etc. 

595. 1894. SUTHERLAND, WILLIAM. The Attraction of Unlike 

Molecules. PhU. Mag. (5) Vol. 88, p. 1-19 and 188-197. 
The author endeayors to And the general law of attraction between two unlike 
molecules, through the study of the difltiBion of gases and the surface tension of 
mixtures of liquids. Both leadl him to a law penectly analogous to that preyiously 
announced for the attraction of like molecules (see Ko. 616). This law he yerifles 
partly from data by Kodenbeck (see No. 408), and for the greater part from his 
own obseryations of the capillaryrise of water and a dozen organic liquids, and 
mixtures prepared therefrom. He follows Elsworthy's method (see No. 606) using 
an inclinea capillary tube : the dilTerence being that he makes the capillary length 
constant by eqjusting the inclination accordingly. 

596. 1894. MOORE, B. On a Relation between the Surface Tension 

and Osmotic Pressure of Solutions. PhU, Mag. (5) Vol. 88, 

p. 279-286. 
While the laws of osmotic pressure are well recognized, its cause is unknown. 
The author shows how it can be traced to difference in surface tension acting along 
the exceedingly fine capillary openings of almost molecular dimensions in the dia- 
phragm that separates solyent from solution. The reasoning leads to a calculation 
of the diameter of these pores which come well within the radius of molecular 
action. Theanthorflnally adduces experimental eyidence in support of seyeral 
laws to which his theory leads. 

597. 1894. RAMSAY, W. and ASTON, E. Molecular Surface Energy 

of Ethereal Salts and of Mixtures of non-associating Liquids. 
Jour. Chem. Soc. Abst. 1895, p. 40, from Proc. Boy. Soc. 1894, 
Vol. 66, p. 162-170, Nl-182and 182-191. 
With ethereal salts (esters) the constant factor K in the equation of Ramsay 
and Shields (see No. $19) does not differ greatly from the mean yalne S.1S1 ^or non- 
associating liquids, although it increases slightly with molecular weigi^t. 

The second paper oontains a stunmary 01 preyiously established facts regard- 
ing complexly and dissociation of liquid molecules. 

The change of molecular surface enerf^ with temperature was finally exam- 
ined and found to be fairly constant for mixtures of toluene and piperidine, ben- 
■ene and carbon tetrachloride, chloroform and carbondisnlphide. with the latter 
mixture, slight association was noticeable at low temperatures. 
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598. 1891^. SUTHERLAND, W. Molecular Force and the Sorfttce 

Tension of Solutions. PhU. Mag, (6) Vol. 40, p. 477-494. 
The resnlto of this paper preeent fortber conHrmation, resp. an extenalom of 
Uv author*B preTiooa important papers and conclnsionB (see No, S06). 

599. 1895. BRILLOUIN, M. Tensions superficielles et Formes crys- 

tallines. Domaine d' action Mol^ulaire. Ana, Chun, Phy$, 
(7) Vol. 6, p. 640-574. 
A general discussion of molecular action in solids and in liquids in contact 
with solids * surface teuBion being a conseqnence of the limitation of the sphere of 
molecular action. The inilnence of surface tension on the stability of solid edges 
U discussed, and the reason is given why for example, the edges in oonyez glass 
lenses break easily. CTcn when their angle is 00^ or more. In this ease, as well as 
with agate knife edges in line balances, two auxiliary surfaces are substituted 
forming a stable angle of about IW*, Finally the author discusses the influence of 
surface tension on the growth of crystals. 

600. 1895. POINCAR^, H. CapiOariU, Paris, 1895. 

60i. 1895. RISTEEN, A. D. Molecule$, and the Molecular Theory of Mai^ 

ier, Boston, 1895. 

On p. SO-M, the anthor fiyes a unique review of surface tension, phenomena of 

Alms and other surface phenomena. On p. US 146, the magnitude of molecular 

diameters is discussed, based on consideration of surface tension, the motion of 

camphor on water (see No. MS) and closely related subjects. 

OOS. 1895. FROST-BLACKMAN, F. Experimental Researohes on 

Vegetable Assimilation and Respiration. PhU, Tram, Vol. 

186 B. (1895) p. 485-502 and 508-562. 

The first part describes in detail a rather complicated arrangement by means 
of which the quantities of carbonic aciderolTcd from plants can be continuously 
and conyeniently titrated with baryta water. This method is made use of in the 
second part to study the paths of gaseous exchange between aerial leaves and the 
atmospnere. The general result of these elaborate papers is that under normal 
oonditloUfpractically the sole pathway for OOi into or out of the leaf is by the 
stomata. incidentally, the solubility of OOi in oils and waxes supposed to be in- 
signiflcant, was determined and the results are tabulated. An elaborate bibliog- 
raphy is appended. 

60S. 1895. MENSBRXJGGHE, VAN DER. L'^vaporation des liquides 

et les grandes th^ries capillaires. Compte$ Rendtu^ Vol. 

121, p. 461. 

Brsporation of liquids involves the necessary conclusions of diminished density 

In the surface, of loss in volume and abitenoe of equilibrium. These facts are in 

contradiction to the postulates of the capillary theories of Laplace, Gauss, Poisson, 

etc. The author charges physicists wit h having neglected evaporation in their ex - 

planations of capillary phenomena. Furthermore he considers the contractile 

surface force in liquids rather a reality than a convenient assumption. 



e04. 1895. THADDEEFF, K. Uebergewisse aus dem Grewiohte der 

Tropfen geschmolzener Metalle sich ergebendeC^esetzmassig- 

keiten. Ber, d, Deatech. Chem, Oe$. Vol. 28, p. 195-202. 

The weights of melted drops of one and the same metal were found to be fairly 
constant The author determined the weights of drops of Pb. Bi. 8n, Od, Z n and 
Bb. Multiplying these weights with the atomic welghrs. and taking care that the 
dropping ensues from a surface of uniform siie, the product will be the same for 
the first 5 metals, while the value for antimony is exceptional, vis., one-third. 
Similar observations have been made by Quincke and by Duprd (see Nos. 80S. 804 
and 288). Quincke states his observation for salts as f ollovrs : v^itn compounds of 
analogous composition, theproduets of drop weight and molecular weight are al- 
most an equal quantity. 
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e05* 1895. MOND, L., BAMSAY W. and SHIELDS, JOHN. On the 
Occlusion of Oxygen and Hydrogen by Platinum Black. 
Part L PkU. Tram. 186 A. (1895) p. 657-698. Part U: ibid, 
190A. (1897), p. 129-153. 

The authors oome to the foUowlnje condnsiona: War Pt-foU mad Pt-sponge, 
Graham's obserratioiis {PML Trans, 1866, p. 899) are generally conflrmed. rt4ftadt 
was shown to retain 100 volnmes of Oxygen even after being dried at 100°O. A 
farther quantity of O is absorbed upon heating as high as 880°C. Above this tem- 
perature moBt of the gas is given oif at iOO^O. w vacuo : but red heat only will re- 
move it alL Platinumblack charged with oxygen will absorb about 810 vols, of 
Hydrogen, I. e. 110 vols, above the volume necessary to form water. Hydrogen is 
given oir immediately from Platinum black on wanning; its bulk can be extracted 
St 800^0. in vacuo. In Part II the authors state that any given sample of Pt-black 
ocolndesapproximately the same volume of the diflTerent gases (H, O, CO, 80a), 

Kintiog to a surface action of Platinum ; N and OOa are absorbea m small quan- 
y. For oxygren, indicatioDs are of the formation of a definite oxide. In a subse- 
quent paper {PhU, Trana. 191 A. (1898) p. 10(-li6) the authors treat of the oeclusion 
of O and H by Palladium. 

e06. 1895. DIXON, HENRY H. and JOLT, J. On the Ascent of 
Sap. Pka. Tram. 186 B. (1895) p. 668-576. 
The authors accept that the suction force of the leaf is the all-sufficient cause 
of the elevation of sap, not by establishing differences in gas pressure, but by ex- 
erting a simple tensile stress on the liquid in the conduits. The presence of dis- 
solved air does not interfere with the attainment of high tensions. The authors 
show how the leaves can draw up and evaporate water against a surrounding 
pressure of S to 8 atmospheres. The peculiar structure of the wood aids in main- 
taining the tensile capacity of the sap even if air is interposed (compare Ko. 448). 

607. 1895. RANDALL, W.W. The Molecular Complexity of Liquids. 

Amer. Chem. J<mmal, Vol. 17, p. 461-470. 
A detailed presentation of the paper by Ramsay and ShleldB (see No. 576) and 
connected papers. 

608. 1895. HANNAY, J. B. On Drops. Pharm. Jwr. Tram. 1894-95, 

Vol. 25, p. 1018 and 1121-22. 

to the di- 
ieeNo.489) 
A normal 
t vrc. its 
1. e. anin- 
rhile when 
le viscosity I 
iffects the* 

e09. 1895. LOHNSTEIN, Th. Zur Berechnung dec Capillaritats- 

constanten aus Messongen an Tropfen mittlerer Grosse. 

WUd. Ann. VoL 54, p. 718-728. 

The capillary constants of Mercury in air and dilute sulphuric acid were de- 
termined by Meyer, (following A. K5nig see Noe. 692 and 4SS) by measuring the 
radius of curvature of rather small drops of mercury at their summit, and their 
greatest horizontal width, and inserting these values into a formula given by 
Poisson (see No. 118). Since the latter fbrmula holds good only for large drops, 
Meyer's results mnst be faulty. The author inserts Meyer's data into a cut his own 
formula previously elaborated (see No. 608) and obtains consider ablv lower cor- 
rected values for the surface tension of mercury in air and against 9% sulphuric 
aeid, (Compare J. St(k)kle, No. 686). 

610. 1896. VOLEMANN, P. Beitrage snr Feststellung der wahren 
Obexflachenspannung des reinen Wassers fur Tempera- 
turen swisohen O"" and 40"" 0. Wkd. Ann. Vol. 56, p. 457-491. 
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Bj a series of most palnstoking experiments the author arrtres at a standard 
set of yaloes for the surf aoe tension of pare water for definite temperatoree be- 
tween 0^ and 40°a Special precautions are taken to insure uniformity of the tem- 
perature of the fMnuent, since the latter (which dominates the height of rise) is 
Terr sensitive to temperature ; less narrow capillaries are therefore preferable. 
CJontrarr to Qnincke's statements (see No. 68s) the material of the glan has no in- 
fluence upon the surface tension of water, neither Is the latter influenced by the 
width of the capilluT tube. These experiments were not made with air-free 
water. 

•II. 1896. LIKEBAB6EB, 0. E. An Apparatus for the Bapid De- 
termination of the Surface Tensions of Liquids. Amer, 
Jaumal of Science, Vol. 152, p. 108-122. 
Simon (see No. SOS) calculated surface tension by measuring the pressure neces- 
sary to force bubbles of air out of the lower end of a capiUarv tube. The pressure 
employed counteracts the capillary pressure due to surface tension and thehrdro- 
statie pressure at the lower end of the tube. This method was modified by O. 
jAXGia ( Wiener AeadL Ber. 1891, p. 945) and was adopted by the author. Two capil- 
lary tubes of difl'erent boie are employed, the narrower beinfr movable. The liquid 
column in both is depressed by means of a rubber bulb. The narrower tube is 
« raised until bubbles issue from both tubes at the same speed. 

612. 1896. LINEBARGER, C. E. On the Surface Tension of Mix- 

tures of Normal Liquids. Amer. Jour, Science, Vol. 152, p. 

226-228. 
Bamsay and Aston (ZsOieAr./.p;^ Chem. Vol XV. (18M) p. 80) determined the 
molecular surface energies of liquids that do not undergo appreciable polymeri- 
sation; in some Instances, the molecular surf ace energy of the mixture was the 
mean of the energies of the component liquids. The author determined that the 
rule of alligation can be applied to the surface tension of mixtures of Benzene and 
Toluene ; but in the majoritr of cases, the surface tensions of mixtures of normal 
liquids cannot thus be calculated. The difllerenoe of level of the lower orifices of 
the tubes (see No. 611) is then an element in the calculation of the surface tension 
of the liquid. J&ger's formula, giving only approximate results. Is substituted by 
a formula of the author, the correctness of which is verified by using the results of 
Bamsay and Shields (see No. S76). 

613. 1896. LIKEBARGER, C. E. On the Viscosity of Mixtures of 

Liquids. Amer. Jour. Science, Vol. 152, p. 831-340. 
The researches of Girard, Poiseuille. Graham, Wykander, {WUd. Awm, BeHbL 
Yol. Ill, 1879, p. 8) Tranbe, etc., are outltoed (see Kos. 84, 16S, S54 and 489), Elabo- 
rate tables by the author tend to oonflrm Wykander's results, according to which 
no maximum of vlBcositT is noticeable in mixtures of normal (non -associating) 
liquids. Mixtures showing a maximum have at least one associating constituent 
and with increase of temperature the maximum becomes less pronounced. Dis- 
cusses the sometimes considerable diflTerences between observed Tiscoeities and 
those calculated by the rule of mixtures. 

614* 1896. SCHOTT, 0. Ueber eleotrisches Oapillarlicht. Wied.Ann. 
Vol. 59, p. 768-772. 
If the spark of an induction coil of 25cm. spark length, is passed through a 
capillary tube of 0.05 to 0.08 mm. inner diameter and 60 mm. length, a brilUant 
light is obtained of greater specific intensity than arc light Orad aally , however, 
the tube becomes warm,even hot, the light is dimmed, and the inner surface ox 
the tube becomes rough. The spark passes through compressed air with diiflculty; 
but if the capillary tube is evacuated, the spark passes easily and the light gradu- 
ally becomes blue. The light is probably very rich in ultraviolet rays. 

615. 1896. GENTSCH, WILHELM. Glattung der See. Chemiker 
Zeitung, 1896, No. 91, p. 911. From Dingier^ s polyt. Journal, 
Vol 299, p. 58^ and 73-76. 
An interesting critical discussion of theory and practice concerning the calm- 
ing infiuence of ou upon waves. Special theoretical literature quotea are e. g. 
Joseph GroBsmann, l>ie Btk&wmNng der BturtweUtn dvrth Oelund ihre Btdeutvmg tSr 
dUScMffahH^ Wien, 1893 and M.M. Blchter. DU Lehrt von der WdlenbenMgumg. 
Begarding the latter, see also Beview in A'crficre, Vol. 49, p. 488, March SS, 1894. 
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6i6« 1896. VERSCHAFFELT, J. Capillary Rise of Liquid Carbonic 
dioxide near the Critical Temperatare. ^ttingsversl. Kon. 
Akad. V. Wetenich. Anuterdam, 1894-1896. Comm. from phys. 
Lab. Leyden, No. 18 (1895), and Nos. 28 and 82 (1896). ALso 
see Nature, VoL 54, p. 360. 

Tlie oapillarj riae of liquid CO a deoreaies in neftrly linear measnr* with tern - 
peratnre as far as 80°C; beVween 80^ and 81^0. (the oritieai temperatare for CO a) 
the beight-of -rise curve most incline somewhat more towards the temperature 



height-of -rise curve most incline somewhat more towards the temperature 

a. The surf aoe energy of the 11 — '^'--- .— .-^--. — -. -. _.-- .-. 

theory of Van der Waals (see No. ( 



axis. The surf aoe energy of the llQuid is then calculated and compared with the 



«17. 1896. LANGLOIS, MARCELLIN. Sar une NouveUe Th^orie 
Capillaire. Comptes Rendus. Vol. 128, p. 85 and 87. 
Only the title of this memoir is herein given, with the note that the second 
memoir published in the French Academy transactions contains ^the fundamental 
law of the surface tension of liquids and the explanation of the very origin of this 
tension'' from the point of view of thermochemistry. Thereto is added *^the long- 
ioaght relation between the surface tension and heat of vaporisation." 

618. 1897. HTJEFNER, G. Ueber die Be8timman|f der Diffhaiont- 

Coeffizienten einiger Gtoe fur Wasser. Wted, Ann, Vol. 60, 

p. 184-168. 
A detailed summary of previous work on the determination of dlfltialon ooef- 
fldents of some gases into water is given. Then the author proceeds to measure 
diffusion eoefficients for CCa, H, O, M, NaO and 01, partly by using capHlary tubes, 
partly by operating with wider tubes closed at the lower end by a thin diaphragm 
of the opalAike mineral Hydnphtm^ the use of which for this purpose waa flnt 
tugmsted by Beusch (1806). By allowing the gas to enter the lower end of the 
liquid column, disturbing currents due to difference in specific gravity are avoided. 
The results together with those of other investigators, are tabulated. 

619. 1807. VOLKMANN, P. Ueber nothwendige und nicht noth- 

wendige Yerwerthong der Atomistik in der Natorwigsen- 

flehaft. Wied. Ann, Vol. 61, p, 196-202. 
Includes Meditatlona on the importance of Capillary theory for the molecular 
theory. Incidentally. Mensbrugghe's objections (see No. 808) are considered as not 
valid, since evaporation Is a dynamic, capillarity a static phenomenon ; even W. 
Thomson's theorem (eee Ko. 819) treats the connection between vapor pressure and 
capillarity from the static point of view. 

620. 1897. 8IEDENT0PF. HENRY. Ueber Capillaritatsconstanten 

geschmolxener Metalle. Wied, Ann, Vol. 61, p. 285-266. 
Tbe capillary constants (*' specific cohesion" see No. 466) of Hg, Od, 8n, Pb, Bl 
•ad alloysln their molten state are calculated from measurement of the greatest 
diameter of drops formed by the metals, and the radius of curvature at thmr sum* 
mlts obtained by an optical method (see Nos. tfO and 478). Incidentally, part of the 
elaborate tables of Bashforth and Adams (see Na 481) covering the same subject, 
are verified. No oonnectlon is apparent between specific cohesion, or surface 
tension and melting points or specific gravities ; the temperature coeflleient, de- 
noting decrease of surface tension with heat, is approximately the same as the co- 
efficient of expansion. Quincke's results for Col 8n, Pb, BC determined by the 
method of fUIlng drops (see No. SOS) are all slightly lower ; that for mercury (see 
No. 688) is higher than the author's. The latter doubts the absolute correctness of 
Quincke's law of specific cohesions (compare No. 621). 

621 • 1897. QUINCKE, O. Modeme Kritik der Messun^n der CapU- 
laritatsconfltanten von Flussigkeiten und die gpesifische 
Oohasion geschmobsener Metalle. Wied, Ann, Vol. 61. p. 
267-280. 



A polemical paper in which the author upholds all his former conduslona 
against the criticisms of Volkmann, Siedentopf, Lohnstein and Sleg (see Nos. MS, 
MO and 604). Against Siedentopf , he upholds his law of the specific cohesion of 
molten metals (see No. 804) and reiterates it as follows: At the melting point of 
each metal the specific cohesion Is lx8.6mm> for Hg, Pb, Bl, 8b ; Sx8.5 tor Ir, Pt. 
An. Ag, 8n, Al. HaO; 8x8.6 for Pd. Bh, Ou, Ni. Co, Fe. Zn; 4x8.6 for K, 7x8.6 for Na. 
Finally the many different values for the surface tension of mercury obtained by 
difl'erent observers, are tabulated, and the cauae of the disorepaocy is stated to be 
unknown. (Compare No. OSO). 



Digitized by 



Google 



198 A STUDY IN PHAKMACY. 

62S. 18»7. BOYS, C. V. Capillary Eipples. Phcmn. Jour. Tnm$. 
Vol. IV. (im) p. 115. 
la Urce wares, graTitotion and the ptoy ei ty of boQf ancj pla j Am priaeipal 

Krt, Irat In small Uqnid wares ( rip pla ) ezeited br a ioaiag fork (tee Kos. 827 and 
) oApillaritT alooa predoalnatos. CapAllarj ripples more with soek rapidltr 
(e.c.moseiUatioBsper8eeood) thatthof eaaaoi be seen with the analded eye. 
It is onlT by means of a mechaninal deriee (rla. looking at the wares throngh a 
series of rer<4ring ape rtur es following eaohocher at the same speed L e. SOO per 
seeond) that the wares can be seen and eoorealeatiy stadled. These besntunl 
pheno m ena were rendered risible to an a a d l enee. 

6S8. 1897. DARWIN, FBANCIS. On the Aacent of Water in Trees. 
Xature, Vol. M, p. 807-310. 
AeoordinjK to Prof. Strassbnnrer (LeUmmgwbakm e u^ 1801: and Ueber das Baftstei- 
gen, in HUtoGg. BeUroffe^ YoL V (im) p. SO) the modem theoiy regarding the rise 
"7 ma J be expressed as follows: 

be son's beat eanses eraporation of the water which the mesophyll edOs hare 



mesopbylJ 
ap. Tbe< 



of sap maj be expressed as follows: 

The son's heat eanses eraporati< _ 

imbibed; this water is replaced by imbibition from the cell sap. The concentra- 
tion of the cell sap so prodnced maintains the osmotic force of the cell, which in 
tnm exeru snctlon on the water in the tracheal cells. 

624. 1897. BARENT, ST. Capillary Behavior of the Crystal-Faces 

of Rock salt and Sylvine towards the Mother Liqaors. Jottr, 

Chem, Soe. Aha, 1897, p. 9, from ZkHt,/. Krytt, und Mm. Vol. 

28, (1896) p. 529-667. 

The growth and form of crystals in their mother liqnors are determined by 

the nomber of msM points on nnit area of the faces or the cr>staL A gi eater 

number of such mass points inrolres a lesser capillary constant. The author 

shows that dilEerent plates of rock salt and of syirine (KCl) according to the 

crystallographic fares which they represent, under equal conditions oitemper- 

ature, etc., bare dilTerent capillary bebarior i.e. dilferent edge angle towards 

saturated aq neons solations of their own substance. The addition of urea and 

otlier substances alters the edge angle. This explains why NaCl crystallises from 

urine in octohedra instead of cubes. 

625. 1897. PAYNE, GEO. F. Variation in the Size of Drops of the 

Same Liquid. MercVi Report, Vol. 6, p. 401. 

The author shows the accepted statement that one fluid drachmof water yields 
60 drops, to be practically unreliable. By dilTerunt modes of dropping, from 18 to 
600 drops coula be obtained from one fluid drachm, and a rarlation between 88 and 
190 drops is considered to be easily obtainable. The causes of these rariations are 
discussfHl, and measurements of ftmall quantities by the minim or the lOth of a cu- 
bic centimeter are recommended. 

626. 1897. DORSET, N. ERNEST. Surface Tension of Water and of 

Dilute Aqueous Solutions. PhU. Mag. (6) Vol. 44, p. 134-186 

and 869-896. From Johns HophnB VnivenUy Circulars, June, 

1897. Also see Jour. Chem. Six. Abst. 1898, p. 17. 

The method of ripples (Aee No. 6SS) is employed in a more sensltire form so 

that deriations are only W%, while Lord Bayleigh*s deriations were about S%. 

The surface tensions of water and solutions or NaOl, NaaOOti KjCOa, and 

ZnSOi were determined, the salt solutions being in concentrations or from 0.06 

normal to normal rol a metric. For water, the ralne 75.98 dynes per cm. at 0^ C 

was obtained, while Sentis (1887) had found 76.00 br a dilferent method. (See No. 

686). The snrfaoe tensions of dilute aqueous solutions were found to be linear 

functions of the concentration. 

The following is among the literature quoted on the surface tension of aqueous 
salt solutions : klitpath r, Ann. d, Pkus. BeibL Vol. XII, (1888) p. 760 ; CAKBsraiNi 
ibid. Vol. XVI (1892) p. 886. from £<v. m. imd. limtyp. 88: N. Kasambkinx, Jour, ds 
Pkus. (8) Vol. I ( l8»2) p. 406; Skntis, iMd. (S) Vol. vr(1887) p. 671 ; ibid. (8) Vol VI, 
(1W7) p. 188. 

927. 1897. HERZFELD, RUDOLF. Bestimmunff der spezifischen 

Cohasion fur Kupfer, Eisen, Nickel und Cobalt. Wied. Ann. 

Vol. 62, p. 45(M62. 

Upon request of Quincke the author decided the following point in Quincke's 

law of speolAc cohesions (see No. 6S1) : Does Cu belong to the seoOnd, Fe to the 

thirdnoup as Quincke at one time fupposed? Upon examining pure drops of Cu, 

Fe, Ni, Co. melted in the arc light, it was found that the specific cohesion of these 

metals is three timet that of mercury, hence all belong to the 8rd group. 
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928* 1897. VOLEMANN, PAUL. Bemerkongen zu meinen beiden 

Arbeiten iiber die Oberflachenspannung des reinen Wassen 

aus den Jahren 1894 and 1895. Wied, Ann. Vol. 62, p. 607-521. 

The ftathor repeated Qalncke's ezperiment* meMoring the edge angle of water 

acaiiiBt glass by total refl ectlon of light. The method gires useful reBmts for Unite 

edge angles greater than 3^; Whether these V* ohserYod are due to an edge angle 

Is doabtful. In concordance with former results, the edge angle of water against 

glass in well cleaned tabes was found to be zero. 

ei9. 1897. HEYDWEILLER, ADOLF. Spesifische Cohasion nnd 
Oberflachenspannung des erstarrenden Goldes. Wied, Ann, 
VoL 62, p. 694-699 and 700-701. 
A congealed gold button conuining 99.6 ^ gold and of quite regular shape was 
measured and the specillo cohesion calculated from the data thus obtained (oom- 
pare No. S04). The resulting Talue, however, is considerablT le«e, almost one-third 
of that found by Quinoke (see No. 80S), whose results he holds doubtful, claiming 
his specimen to have been impure, Judging from its apparently low specific grav- 
ity, besides, the modem correction formulse of Worthihgton and Lohnstein (see 
Noe. 474 and 609) established for large drops, yield too high values for Quincke's 
small-siaed drops. 

eSO. 1898. QUINCKE, G. XJeber die Oberflaohenspannong dee 
reinen Goldes. Wied. Ann. Vol. 64, p. 618-619. 
The author upholds the correctness of his determination of the specific cohe- 
sion of gold, which was doubted by Hbtdwsilleb (see No. 839). The specimen on 
which he operated was the very pureflt available. On the other hand, Heydweiller's 
specimen having contained 99.6^ gold, the author says that much smaller quanti- 
ties than 0.5 i imparities can vitiate the height of flat drops, and thus impair the 
result for the specific cohesion of noble metals. The author has always found the 
heights of fiat drops of pure gold, silver and platinum to be equal to the height of 
air bubbles of equal diameter in water, hence identity of specific oohe&ion irre- 
spective of any correction formula (compare No. 474). 

•81« 1898. STARK, J. Bemerkang zur Leidenfrost'schen Ersohei- 
nung. Wied. Ann. VoL 66, p. 806-310. 
The oscillations and contact phenomena of water or solutions of ZnCla and 
0a804 on heated braas or silver plates (compare No. 686) are studied by making 
the drop and the plate part of an electric circuit supplied by a storage battery of 
8 volts, and inserting a telephone. Near the boiling point, the oscillations ana in- 
termittent contacts are indicated by a rattling noise while at higher temperatures, 
where the intervening vapor layer Is thicker, no noise is heard. The up -and-down 
oscillations are due to a local dunination of surface tension at the point nearest to 
(he source of heat, which causes transient deformations of the drop; the whirling 
motion of the drop is due to the same cause, 1. e. the diflTerence of the tensions pre- 
vailing at the bottom and the summit of the drop which results in a oontinuoua 
transportation of the lower water particles to the top where it evaporates. 

682. 1898. STARK, J. XJeber Ausbreitun^ von Flussigkeiten und 
damit zusammenhangende Erscheinungen. Tfteti. Ann. VoL 
66, p. 287-806. 
The author produces numerous interesting experiments to illustrate the rule 
that a liquid [8j will expand on the common surface of two otbe«*s [1 and 2, one of 
which may be air,] if the common surface tension between 1 and S is greater than 
the sum of the tensions between 8 and 1, and 8 and S. To render the currents visi- 
ble, gas soot suspended in alcohol was frequently used. The influence of tempera- 
ture on surface tension is illustrated, and the centrifugal motion of the melting 
^stearin" in a burning candle is explained; further points treated of are the 
spreading of miscible liquids, and of partially misclble liquids ; the action of va- 
pors on surface tensien ; the repulsion of water fllms by alcohol, expansion of 
sooted alcohol on the common surface of oil and water, etc 

688. 1898. HEYDWEILLER, ADOLF. Ueber die Bestimmnng yon 
Capillarconstanten aua Tropfenhohen. Wied. Ann. Vol. 66, 
p. 811-819. 

The capillary constant of liquid drops, i. e. ^'specific cohesion" of Quincke (see 
No. 486) can be calculated from geometncal data of the drop, viz.. its greatest hor- 
izontal diameter, and its "^heixht," i. e. the vertical distance of its summit from 
the plane of this diameter, and inserting the data into formula recently given by 
Lohnstein and by Siedentopf (see No. 09), The author has drawn up a table 
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which it4taB the TAhiet of 'Mpeeiileoohesloiis'' for deflnitedimeniionf of drops of 
all sixes, snd Torllles his tAble bj recAleolating msny detsrminatioiis of **speeiflc 
eohssioii" for merearj sn«l water made by prnwiona obserrers. With Qnmoke'a 
coheston of eongealea sllrer drops the results are not nniform, probably owing to 
deformation of outline doe to ocelnded {[ises. According to the beharior of 8n -Bi 
alloys, examined by Siedentopf, metallic admixtures (impnritiee) do not snf • 
lleientty aooonnt for this yariahon. 

684. 1898. HAGENBACH, AUG. Ueber DifliiBion von Gasen durch 
wasserhaltige Gelatine. Witd, Asm. Vol. 65, p. 673-706. 
A S0% gelatine flnida&dwater absorb CO*, NiO.HsS, KHs and O in abont 
the same quantities. The constants of dUTuBion of these gases into gelatine are 
about 06% of the corresponding TSluee for the same gases into water. £xKn*8 
rule, (see Ko. 86t) acwmilng to which the diffastng gas Tolumes are proportional 
to their eoclBcients of absorption and iuTOrsely proportional to the square roots of 
their densities, holds good only approximately. 

€85. 18d8. YOLKMANN, P. Stndien uber die Oberflachengpannung 

des WaBsen in engen CapiUarrohren. Wied, Ann. Vol. 66, 

p. 194-206. 

Contrary to Quincke^ obsemtions (aee Ko. M8) the snrfaoe tension of water 

in fieshly-drawn ei^»illary tubes gires very concordant results, independent of 

substance and width of the tubes. Freshly drawn tubes whetlier used at once or 

kept immerf>ed for a long time in water, show a rery slightly greater capillarr con - 

stant than old, wide tubee preTiously well cleaned. The increase is belieyea to be 

due not to the possible existence of a small edge ancle, 4^S in the old tubes, but 

rather to a slight solubility of glass substance in the freshly drawn tube at the 

contact line of the meniscus. At any rate, the inerease either falls within or Just 

touches the limit of error of obserration. (Compare No. 818.) 

68<l. 1898. STOcELE, J. Ueber die Oberflachenspannung des Queck- 
silbers. Wied, Ann. Vol. 66, p. 499-622. 

This Important paper plainly indicates the eaoie of the much-discnssed dis- 
crepancy in the Talues for the surface tension of mercury obtained 1^ dilTerent 
observers. The surface tension of mercury against a vacuum is constant ; its value 
is 44.4 mg I mm. In contact with gases, the surface tension of freshly formed sur- 
faces is markedly higher, but upon sunding it decreases, approximating or 
falling below the vacuum value ^the decrease takes place rapiofv In a hydrogen 
atmorohere^ slowlv in nitrogen. The decrease cannot be explained by the aotton 



atmosphere^ slowly 
of fatfy material, bi 



of fatfy material, but can be suilioiently explained by the condensation of gssnpon 
the mercurial surface. The author's highest initial value for mercury against air 
wss 49.4, which is probably still below the true value, Quincke*s (1894) result, be- 
ing 56.78, indicates minimum of air absorption (see No. 688). 

•87. 1898. MEYER, G. Die Oberflachenspannung von Quecksilber 
gegen Gase. Wied, Ann. Vol. 66, p. 523-629. 
StOckle's initial values for the surface tension of mercury in gases (see No. «86) 
are most probably too low, because his method did not allow immediate readings. 
The author obviates this source of error by employing Baylelgh's method of Jets, 
(pee No. SOS) which allovred immediate readings. For mercury sgsinst hydrogen, 
his initial value is 66.6 mg. I mnu, that of StOckle 47.9; for meroury-alr he finds 
6U, StOokle, 48.8. Hence values obtained with pare surfaces are ebove 60; those 
below 60 are obtained with surfeoes having already absorbed gas. 

688. 1898. TEOUTON, F. T. Measurement of Surface Tension of 

Liquids. Nature, Vol. 58, p. 191. 
The method employed depends on the rate at which a column of liquid fills or 
empties a capillary tube when the vessel containing the bulk of the fiuld is raised 
or lowered (compare No. sao). Experiments were also made with soap solutions, 
the surface tension of which varies with time (compare No. 621). 

689. 1899. AEOHBALD, £. H. On the Relation of the Surface Ten- 

sion and Specific Gravity of certain A<j[ueou8 Solutions to 
their State of Ionization. Amer, Jour, Science, Vol. 167, p. 313. 
A general formula by Prof. MoOreiror. expressing either density or surfsce 
tension of NaOl or KCl solutions ss a lunetion of the same values for water, and 
the molecular concentration and ionic electrolytic dissociation of the solution, is 
herein extended to simple solutions of sulphates of sodium, potassium and copper 
and mixtures thereof. The equation given holds good for observed values of the 
surface tension and speoiflo gravity of the simple solutions, for oonoentratlons 
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rsnginff from 0.05 to 0.5 gram -eqniyalents per liter. Beeldes, the surface tenBion 
and the speoillo gravity of mixtures of KaSOi and NaaSOi solutions can be pre- 
dicted throughout nearly the same range of concentrations, likewise the speoiflo 
grayltj of mixtures of K2SO4 and CnSOii and of K28O4 and KCl. 

640. 1899. POCKELS, AGNES. Untersuchung von Grenzflachen- 

spannung mit der Cohasionswage. Wied, Ann. YoL 66, 

p. 668-681. 
in continuation of her former work (see No. 57S) the author determines the In- 
tertacial tension (tension of the common surface) between water and oil or ben- 
aene, petroleum benzin, ether, etc by two methods: (1) The direct method, i. e. 
by means of adhesion rings (compare No 870). It is applicable onlr if the ring ia 
wetted by the lower liquid, which is not the case for example with alcohol and 
oil, because the oil displaces the weUing alcohol from the iing. (3) The indirect 
method which consists in rendering a pure water-surface *^anomalou8'> i.e. im- 
pure by depositing on its surface a thin oil-fllm of known surface tension, and 
after expansion of the film has ceased, determining the diminished surface tension 
of the water by the cohesion balance. Subtracting from this value the surface 
tension of the pure oil, yields the tension of the common surface. Several tables 
are given containing the results of these painstaking researches. 

641. 1899. GRADENWlTZ, A. TJeber die Bestimmung von Capillar- 

constanten an erstarrten Tropfen. Wied, Ann, Vol. 67, 

p.48d-488. 
jTrom the measurement of the geometrical outline of congealed and liquid 
drops conveniently traced by parallel screen projection, Quincke's ^speclflo cohe- 
sion" may be calculated according to tables by Heydweiller (see No. 088;. Heas- 
nrements were made with mercury at 16°C, water at 18° on a paraffined surface, 
frozen drops of water and congealed drops of silver. The deformations which often 
take place when drops of molten metals congeal , render this method of determining 
capiliaryconstants somewhat uncertain. For this reason, Herzfeld's values (see 
No. 827) are considered unreliable. 

641. 1899. FISCHER, KARLT. Die geringste Dicke von Flussigkeits- 
hautchen. Wied. Ann. Vol. 68, p. 414-440. 
The author tabulates the results of similar work by Plateau, Sohncke, Bay- 
leigh. Roentgen, Oberbeck, Drude, Beinold and Backer (seeiadtzqf cwlAorf, below), 
and seeks to explain Sohncke's result that an oily layer of uw^farm thickness on 
water cannot be thinner than 100 micromillimeters. Operating on a surface of 
pure mercury on which rape-seed oil, olive oil, glycerine-water mixture, dilute 

sulphuric acid are severaUy r" -* " -• -- ^'-' ' ' ""- '* 

ever noticeable during the sf 
Bohncke noticed a different c 
fluids Alms of uniform thickness equal to less than 6 micromillimeters. 

«43. 1899. WALLBOTT, HEINRICH. Ein optischer Nachweis der 
Eur Wand senkrechten Componenten der Oberdachenspan- 
nung. Wied. Ann, Vol. 68, p. 496-499. 

When a mercury surf ace is in contact with a vertical glass wall, the vertical 
component of the surface tension of mercury manifests itself by the curvature of 
Ihe mercurial edge, but the horizontal component, (ending to pull the glass sur- 
face horizontally, has no visible effect, owing to the rigidity of the glass. But if a 
moist gelatine film is inserted between the mercury and the glass, as was done by 
the author for the purpose of studying phenomena of the interference of reliectea 
light, the horizontal component of the surf ace tension causes the gelatine at the 
point of contact to be pulled outward, a deformation which first manifested itself 
•n a disturbance of the interference phenomena. A graphic explanation of the 
phenomenon is given. 

644. 1899. IMASS. Ueber den Randwinkel. 
Dissertation, mentioned in Ohemiker Zeitumg, 1890, No. 67, p. 605. 

645. 1899. LINEBARGER, CHAS. E. Surface Tensions of Solutions 

of Alkali Chlorides, /our, Chem. Soc, Abst, 1899 p. 469, from 
Jour. Amer. Chem. Soc. 1899, p. 411-416. 

Belations between the surface tension and the concentration of solutions of 
chlorides of Li, K and Na 81*0 established and illustrated by curves. The curve for 
NaCl lies about midway between those for K and Li salts, the surface tension 
being greater for a smaller molecular weight. If the concentrations be expressed 
in molecules per liter, the 8 carves become coincident. The curves show a slight 
convexity towards the axis of concentrations. 
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646. 1899. FOBGH, CARL. XJeber die Oberflachenspannungen wase- 

riger Losangen. Wied. Ann. Vol. 68, p. 801-816. Also see 

JcfUT. Chan. Soc, AbU, 1899, p. 640. 
The Mithor f oUowb Traabe's method of determining snrf aoe tension of aqnaone 
solntione from the weight of falling drope (eee No. 489) and adopts Tranbe's defin- 
ition of m o i t euiar elsMUien or depretium of tmrfaee tauUm^ thia being the excees of 
the tnrface tension of an aq neons eolation oyer that of ptare water or yioe yersa, 
dlyided by the oonoentration expressed In gramme eqniyalents. For NaCI, 
MasS04 , MaNOf , for sugar and phosphoric aclo, this yalne is nearly constant, and 
posltiye, L e. the surface tension of the solution is greater than that of pore water. 
For HNOa and fatty acids, there is depression which Increases considerably with 
increasing dilution, reaching a maximum at a certain concentration for each 
acid, then decreases, hence is not a constant quantity as was supposed by Tranbe. 
Two sets of cnryes are constructed both with linear concentration as abscissae, one 
haying as ordlnates the aboye-mentioned excess of surf ace tensions, the other the 
same diyided by the molecular concentration. 

647. 1899. JOHONNOTT, EDWIN S. JUN. Thickness of the Black 

Spot in Liquid FUms. PhU. Mag, (5) Vol. 47, p. 601^22. 
The thickness of the black film was measured by two optical methods. The 
author concludes that the thickness of the black film is not constant, and may 
yary from 6 to 40 mioromillimeters. The film of a pure oleate solution may con- 
sist of two films, the thickness of the second being abont one half of that of the 
tnL the latter being about 18 mlcromillimeters. The aflditlon of glycerin or 
KNOt to a pure oleate solution preyents the appearance of the second black 
film. An atmosphere of OOi thickens the black into a colored film and gradually 
decomposes it 

648. 1899. GRIFFITHS, ALBERT. A Study of an Apparatus for 

the Determination of the Rate of Diffusion ol Solids dis- 
solved in Liquids. PhU. Mag. (5) Vol. 47, p. 580-689. 
The apparatus used is a closed rectangular yessel diyided into an upper and 
lower compartment which are in communication by a series of tubes of^ known 
area, the tubes projecting equally aboye and below the diyidlng wall. Sach com- 
partment has an inlet and an outlet tube. For heayier liauids, the yessel is first 
filled with water, that in the lower compartment is then displaoed by the liquid. 
Difltision takes place through the tubes. The possibilities of error are discussed, 
and the results quite agree with theory. 

649. 1899. RAYLEIGH, LORD. Investigations in OapiUarity. PhU, 

Mag. (5) Vol. 48, p. 821-^887. 
The paper deals with the following inlets: (1) The size of drops : this is a 
critical examination of Tate's first law (see Ko. S81) ; (S) the liberation of gas from 
supersaturated solutions (see No. 840) ; <8) coUiding jete (see No. 402) ; (4) the ten- 
sion of contaminated water surfaces. In the latter chapter, experiments similar 
to those of Miss Pockels (see No. sn)are carried out and ner results yerified. The 
significance of her obeeryations consists in the fact that the abrupt change in sur- 
face tension noticeable upon contaminated surfaces, indicates molecular distances 
which are thus measurable. 

650. 1900. DUTOIT, P. and FRIDERICH, LOUIS. Surface tension 

of organic liquids. Comptes Rendu*, Vol. 180 (1900) p. 827-880. 
Also see Jour. Chem. Soc, AhU. Vol. II (1900) p. 194. 



The temperature-ooefflcient in Ramsajand Shields's formula for the molecular 

rface energy (K— S.1S1 for non-assoolatlng liquids; see No. 676) was determined 

for a number of organic liquids In abnormal liquids, the yalue of K yaries with 



temperature ; for normal liquids, it is not quite constant but yaries within limits 
greater than was hitherto supposed. 

651. 1900. LINEBARGER, C. E. Surface tensions of mixtures of 
Sulphuric acid and Water, and the Molecular Mass of Sul* 

Shuric acid. Jour, Amer, Chem, Soc, 19(X), p. 6-11. Also see 
our. Chem, Soc, Abst. 1900, Vol. II, p. 273 and Chem. Central- 
6to«, 1900, Vol. 1, p. 680. 
By the aid of the apparatus preyiously described (see No. 611) the surface ten- 
sion of aqueous HsSO^ was determined at concentrations ranging from S.6ft to 06% 
and at temperatures between O** and 70<>0. It was found that the surface tension 
of either water or acid, especially of the latter, was raised by the addition of the 
other component. For the higher concentrations of H<804 the influence of tem- 
perature is yery slight, due probably to a high degree of polymerization. 
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652. 1900. BARNES, JAMES. Conductivity, Specific Grarity and 

Surface Tension of aqueous solutions containing Potassium 
chloride and Potassium sulphate. Joar, Chem. Soc. Abst. 
1900, Vol. II, p. 882; also see Chem. CerUraOflaU, 1900, Vol. I, 
p. 891 from Tram. Nova Scot, Ind. Set. Vol. 10, p. 49-66. 
The aathor found that the yalnes for the oondoctiTity, speciflo grsTit^ and 
•nrfaoe tension of mixed lolations of the aboye-named salts asree within the 
limits of experimental error with those oaloulatedbj means of McGregor's for- 
mula (see MO. 689) from the corresponding properties of the separate solutions. 

653. 1900. BAKKER G. Theory of Capillarity. ZBchr. f, Phm. Chem. 

Vol.33, (1900) p. 477-499; also see four, Chem. Soc. Abst, 
(1900) Vol. II, p. 466. 
uThe author considers the usual treatment and derivation of the laws of cap- 
illaritj to be unsatisfactory, and gives a different method for their derivation." 

654. 1900. PHILLIPS, C. E. S. A Surface Tension Lecture Experi- 

ment. Naturcy Vol. 61, p. 481-682. 
Water between two microscope cover glasses shows effect of surface tension. 
If the glasses are circular, thev **set" in anv position ; if elliptical, or square, they 
**set" m one definite position, into which they return if displaced. Two circular 
disks, with water between, might be used, for example, to fnstal the moving sys- 
tem of a galvanometer. 

655. 1900. NANSEN, F. On Hydrometers and the Surface Tension 

of Liquids. In TJie Norwegian North Polar ExpedUwriy 1898- 
1896.. ScienHfic RemUs, 1900, Vol. 10, p. 61. 
Beferred to by B. H. Weber, Aim. <L Phyta (&) Vol. 4, (1901) p. 706-719. 

656. 1900. BAKER, T. J. A Surface Tension Experiment. Nature^ 

Vol. 62, p. 196-197. 

This experiment refers to the formation of egg-4haped disks of water which 
form when ajet of water isduing from a vertical tube, strikes a horizontal disk 
about 7 mm. in diameter. Photographs of such waterfllms are shown for velocities 
varying from 4000 to 1000 cc per minute. The inner pressure is only 1 mm. of water 
above tiiat outside. 

This phenomenon has long been known, even for centuries. (Hinbt Bouboit, 
<Md.p.l6.) 

657. 1900. TROUTON, F. T. The Creeping of Liquids, and Surface 

Tension of Mixtures. Nature, Vol. 62, p. 662. 
The more volatile of two constituents of a mixture of liquids creeps in advance 
of the other constituent. The action is stopped when evaporation is prevented. 
Zino surfaces especially promote creeping. The surface tensions of mixtures of 
liquids are as a rule less than the values calculated from the surface tension and 
the propoi:tions of their constituents. Those of salt solutions increase with the 
number of gram equivalents of the salt present, practically irrespectiye of the na- 
ture of the salt, a fact first pointed out by Quincke. 

658. 1900. SMITH, S. W. J. On the Nature of Electrocapillary 

Phenomena. PhU. Tran$, Vol. 198A (1900) p. 47-87. 
A critical discussion of the lippmann-Uelmholtz theory of the capillary elec- 
trometer (see No. 848). Also see WT Ostwald. PhU. Mag. (6) Vol. 29 (1886) p. 70 ; 
Vol S7, (1^) p. 866-866; Vol. S9 (1890) p. 479-480; Yol. 80 (1890) 0.606-607; «ad J. 
Brown, Phil Mag. (i) Vol. 27 (1889) p. 1»4.892 ; Vol. 29, p. 876 ; YolTsO, p. m-lH. 

659. 1900. VINCENT, GEORGES. Sur rEpaisseur des Couches de 

Passage. Ann, Chim. Phys, (7) Vol. 19, p. 421-516. 
On plates offflass. thin layers of silver were deposited. Taryins in thickness 
from to 170 micromiilimeters, and the electric conductivity for different thick- 
I was determined. The results point to the existence of a double laver 



{couchMdepoitage) of l^es conductivity, having a total thickness of 66 micromflli- 
meters, the outer is in contact with air, the inner with the glass, between them be- 
ing a homogeneous intermediary layer if the total thickness exceeds 60. The author 
claims that Quincke, in his silver film experiment (see No. 807) did not obtain the 
distance of molecular activity ; what he obtained was the thickness of the above - 
stated double layer. 
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660. 1900. dORGE, O. Eine Stadie iiber Seifenblasen. Ann. d. Fhytik 
(4) Vol. I, p. 1-16. 
The first part of the paper conBlitA in a theoretical applleation of Oamoi** 
prineiple of the transformation of energj, to the caae of soap babbles receivinir 
electrical energy which canset a change of inner pressore. in the second part, 
these yariations are measured br the morement of a liquid index In a eaplllary 
tube, at its one end connected with the interior of the bubble, at its other end with 
a fixed Tolume. Upon charging the bubble electrically, the index movet in the 
direction demanded by the theory. Some quantitative measurements are made. 

«61. 1900. QUINCKE, G. Ueber die Dicke der Uebergangsschichten 
(coaches de passage), und die Wirknngsweite der Molecu- 
larkrafte. Arm. d. Phytik, Vol. II, p. 414-420. 
BeJ<rinder to Vincent (see No. 660). Among other opinions he points out that 
flUns of alkali oleates do not present a homogeneous composition owing to hydroly- 
sis, resulting in 8 layers each of unknown thickness, hence the thickness of such 
films is not a comparable quantity and does not permit calculation of the radius of 
the sphere of molecular action. 

662. 1900. STEVENS, JAMES S. A Method for Measuring Surface 
Tension. Amtr, Jour, Science, Vol. leO, p. 245-246. 
■ In measuring surface tensions by the method of disk detachment (compare 
Mo. 688), two difflculties exist, tIb. the tension by the balance cannot be added in 
eoiuimuaui increments, and it is difllcult to apply the pull exacUy at the ^'center of 
Inertia" of the body to be torn from the liquid surface. These difllculties the au- 
thor obTlates by counteracting the pull by means of a magnetic ooU which re- 
ceives a current capable of being graduaUy reduced by the insertion of a continu- 
ous resistance system. 

e68« 1900. MttLFARTH, P. Ueber Absorption Ton Gasen an Glaa- 
pulver. Arm. der Phytik (4) Vol. 8, p. 828-862. 
The paper is introduced by a most detailed collection of literature on the ab- 
sorption of gases by glass, w ith powdered glass, the author arrived at the follow- 
ing results: Notable quantities or COa are absorbed even by perfectly dry pow- 
dered glass, absorption increasing with decreasing temperature or with increas- 
ing pressure, in the latter case approximately obeying Henry's law, and being 
completed after 1 to S iiours. Moisture retards absorption, but it is completed in 
1 or S days, and the total absorbed quantities are about equal with dry or moist 
powder. The quantities absorbed are not eren approximately as high as those r^ 
corded by Bnnsen for glass threads (see No. 409). The gases CaHa, NaO, OOs, 
8O2, NHg are absorbed in increasing quantities in the order named. Bunsen's 
•'capillary absorption" does not seem to hold good for powdered glass. 

664. 1900. GRUNMACH, LEO. Experimentelle Bestimmung der 

Oberflachenspannung von Flussigkeiten und geschmolzenen 

Metallen durch Messung der Wellenlange der auf ihnen 

erzeugten CapiUarwellen. Ann, d. Physikf Vol. 8, p. 600-671. 

The surface tension of a liquid mass may be calculated from data obtained by 

the methoJ of capillary waves or ripples (Faraday. 1881 ; Scott Bcssbll, 1884: ll 

M ATTH1I88BN, J^>gg. Ann. 1868, Vol. 184, p. 107, WieJ. Atm. 1887, VoL 82, p. 626, and 

<Md. 1889, Vol. 88, p. 1I8;SibW. Thombon, PhU. Mag. 1871, Vol. 42, p. 868). The 



Tipples are generated by means of tuning forks (Matthiessen) ; the specific gravity, 
the number of vibrations per second, and the wave-lengths determkie the surface 
tension. Values thus obtained for water, alcohol, sugar solutions, etc. show close 
agreement with those obtained from measuring height of rise of the same liquids 
in capillar/ tubes. The same method was employed in determining surface ten- 
sion of molten metals. The value for tin is considerably less than that obtained 
by Quincke and by Siedentopf (see No. 620). 

665* 1900. SUTHERLAND, W. The Molecular Constitution of 
Water. PhU. Mag. (5) Vol. 60. p. 460-189. 
The author investigates in detail the constitution of water on the basis of Its 



thermal behavior; the compressibility of water and the dissociation of ice into water 
by pressure ; the surface tension ana the constitution of the surface film ; the vis- 
cosity, latent heat of fusion, specific heat and latent heat of evaporation, etc As a 
result of this exceedingly interesting study, the author names the vapor of water 
hydrol, H2O: ice is trikyarol (HiO)t and liquid water at ordinary temperatures is 
• mixture of trihydrol and dlhyaroi (HiO)3 in varying proportions. Probably at 
its critical temperature, liquid water is practlcallv pure aUkydroL The polymeri- 



fcydfol, H2O: \oeJL8^iri^^f(jM^^B^O\|^aJl water at ordinary temperatures is 

^l^te 
both organic and metallic^lio polymerize. 



apen 
•oVis 



satlon of hvdroi is onlv a special case of a general tendency of oxygen oompoonds,. 
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Summary and Index of Subjects. 



Adhesloa Phenomena, also see 
** Cohesion.'' 7. (Mercury-Glass). 
18. 86. 87. 43. 44. 46. 46. 48. 66 
(adhesion oyereoming gravity). 
69. 78. 89. 100. 118. US. 124. 126. 
138. 137. 147. 148 (cohesion bal- 
ance). 166. 158. (corrections in 
barometer) . 172, (boiling air-free 
water). 203. 268. 359. 370. 879. 888. 
897. 497. 664. 640. 

Angle off contact (Edge An- 
gle). 63. 142. 284. 814. 882. 456. 
457. 464. 477. 480. 482. 488. 496 
(Meniscus Angle). 496. 499. 610. 
628. 628. 635. 644. 

Black zone in Soap fftlms, also 
see ''Molecular Distances'' 22S, 376. 
487. 494. 647. 

Caplllaiity, Practical Applica- 
tions of—. 81 . (Calming of waves) . 
56 (alcoholometer). 157. 161. 280. 
258 (dialysis). 256. 257. 261. 269. 
272. 277. 283. 284. 809. 888. 843 
(Capillary Electrometer, Electro- 
capulary motor) . 858 (galvanos- 
cope) . 401. 472. 490 (fusel oil in 
spirits). 498. 601 (capillarv baro- 
meter). 606. 614 (to avoid '^bump- 
ing"). 686. 646. 569 (aquaticlife 
of insects). 594. 614 (capillary 
light) . 615 (calming of waves) . 

Capillarity, a Cause of Brror In 
reading physical instruments. 

Also see ''Adhesion Phenomena". 
44. 46. 48. 78. 238. 270. 655. 

Capillarity ,Monograpli8,Treat- 
Ises, Sumnuiries. 8. 6. 21. 28. 28. 

29. 32. 83. 34. 68. 74. 133. 184. 167. 
181. 206. 268. 289. 290. 293. 800. 806. 
B20. 888a. 387. 874. 898. 408. 406. 
416. 420. 476. 504. 618. 622. 628. 560. 
670.571.682.684.600.601. 

CaplIlarity,Mi8cel]aneou8Law8 

In — . Also see "Theories of Cc^ 
rnUarity," "Chemical Relationships," 
'ElectncUyy" etc. 16 ( Jurin's law) . 
180. 162. 202. 204. 227. 281. 282. 
243. 262. 269. 278. 279. 281 (on 
drops). 802. 804. 808. 811. 843 
(Electrical phenomena) . 863. (Dif- 



fusion of Grases). 869. 878. 880. 
889. 402. 410. 426. 427.444. 446. 455. 
468. 461. 462. 465. 466. 478. 484. 
489. 491. 496. 520. 587. 547. 648. 
666. 604. 621. 689. 

Capillarity, Theories of—. Also 
see "T€mper<Uure and Capillarity" 
etc. 8. 6. 6. 17. 20. 22. 28. 24. 26. 27 
(surface tension). 29. 47. (elas- 
ticity). 68. 68 (Th. Young). 64 
(Laplace). 71. 76. 77. 88. 86. 88. 91. 
92. 94. 110. 114. 116 (Ghiuss). 117. 
118 (Poisson). 127. 134 (Review). 
189. 145. 171 (surface tension). 
200. 207 (Cohesion). 215. 222. 224. 
226. 229. 282. 268 (air bubbles un- 
der glass plates, and drops). 264. 
280. 287. 288 (Thermodynamics). 
297. 810. 318. 817. 326. 841. 860. 371 
(Thermodynamics). 872 (same). 
885. 897. 899. 407. 410. 416. 438. 486. 
441. 442. 453. 456. 465. 466. 471. 
479. 485. 486 (Thermodynamics). 
515. 516. 628. 685. 662 (floating 
bodies). 657. 661. 578. 576. 579. 685. 
595. 698. 617. 663. 660 (Soap bubb- 
les). 666 (Constitution of Water). 

Capillary Atomic Equivalents. 
444. 456. 461. 

Capillary Constants. Also see 
"Surface Tension," "Specific Cohe- 
sion" etc. 

Of AcidSf Alkalies and miscellaneous 
bodies, 

185. 158 (at different tempera- 
tures). 672. 

CfAkohdy Ether.CMoroform, Oils, 
etc. Also see " (y Organic Liquids. '^ 

186. 158. 191. 280. 272. 329. 889. 
403. 406. 410 (rise between plates). 
424. 468. 470. 491 (maximal drops) . 
496 (laws of drops). 496. 499. 600. 
648 (at different temperatures) . 

Of Mercury. 

76. 142. 186 (influence of temper- 
ature). 187. 191. 206. 221. 234. 286 
(also melted lead, and tin). 812. 
888. 477.499 (method of drop vibra- 
tions). 627. 629. 580. 645. 688. 609. 
688. 686. 687 (method of jets). 
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Of Mixtures, Also see "0/ SaU 
SoluHonB,** etc. 
280. 812. 408. 448. 612. 

Of Organic Liquids. 

812. 829. 888. 888. 406. 406. 426 
(Laws of miscible and immiscible 
liquids). 489 (at boiling point). 
444 (same). 456. 459. 468. 466. 495. 
510. 548. 547. 650. 

Of SaU Solutions. 

185. 174. 299. 308(Halogen Salts). 
811 (capillary moduli). 812. 827. 
880. 403. 427. 448 (also mixed solu- 
tions). 458. 468. 467 (theory). 477 
(edge-angle). 484 (and compressi- 
bility). 500. 507. 520. 587 (Salts at 
melting points) . 542. 686. 626 (liter- 
ature). 639 (ionization). 645. 646. 
652. 

Of Water. 

76. 185. 168. 173. 174. 175. 191. 
221. 230. 812. 829. 888. 405. 450. 
455. 470. 477 (edge angle). 496. 
499. 500. 504 (air-free water). 510. 
624. 544. 555. 588. 590 (glass of 
different material). 610. 626. 
628. 635. 651 (mixtures with sul- 
phuric acid). 

Capillary Constants. Methods 
of Determination. Also see ' * Sur- 
face Tension^ Specific Cofiesion,** etc. 

Adhesion plates ( Cohesion balance.) 
18. 85 (and temperature). 86. 
87. 43. 49. 148. 175. 176. 191. 888. 
465. 500. 569 (method of maxi- 
mum pull). 573 (same). 640. 662. 

Capillary Ripples. 

524. 627 (mercury). 622. 626. 
664. 

CapHlary Rise in tubes. Also see 
''Capillary Phenomena.'* 

2. 10. 16. 19. 20. 21. 26 (molten 
lead). 80. 60. 56. 69. 76. 152. 178 
(temperature). 202. 204. 221. 229. 
280. 286. (mercury and molten 
metals). 248. 808 (Halogen salts). 
811. 329. 880. 888. 889. 406. 410. 



426. 489 (at boiling points). 444 
(same). 446. 448. 458. 469. 489. 
490. 605 (Capillarimeter). 507. 
520. 548. 588 (Material of glass). 
590 (same). 695. 616 (liquid CO,). 
688 (speed of rise) . 

Capillary Rise between plates. 

11. 12. 13. 14. 16. 128. 129. 162. 
177. 202. 221. 227. 231. 262. 410. 
450. 

Dimensions of Flat Drops or Bubb- 
les. Also see ^JSpecific Cohesion.** 

221. 263. 804. 812. 880. 882. 470. 
474. 604. 505. 510. 609. 

Weight of Drops. {Fluids and 
mdted solids). Also see ''Drops, 
Phenomena of—". 

801. 802. 889. 489. 491. 495. 496. 
499. 600. 604. 

Method of Jets. 

200. 402. 691. 637. 649. 

Miscellaneous Methods and Appa- 
ratus. 

151. 249. 260. 278. 279. 280. 886. 
429. 470. (optical method). 472. 
478. 488. 499 (vibration of falling 
drops). 619. 638. 545. 611. 662. 

Capillary Electrometer. 348. 
446. 556. 567. 692. 

Capillary Friction (Velocity of 
Flow). 83 a. 49. 61 (temperature). 
80. 81.82 (gases; also see ^'Diffusion 
of gases"). 84. 85. 87. 93. 101. 162 
(Poiseuille's Law). 176. 246. 254. 
285 (gases). 816 (mercury). 828. 
880. 836. 844. 846. 847. 348. 851 
(temperature). 854 (same). 856. 
866 (chemical composition). 377. 
883. 884. 429 (lecture apparatus) . 
481 (acetic acid). 489. 511. 548. 
666. 618. 

Capillary Phenomena, Miscel- 
laneous. Also see *' Adhesion' \ 
"CapiUary rise** etc. 4 (curva- 
ture of common surface). 66. 
126. 143. 160. 151. 154 (Plateau*8 
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oil globtde). 166. 182. 188. 188. 
189. 209. 210. 266 (Cohesion 
figures). 286. 267. 268. 276. 282. 
2&. 296. 809 (Emolsions). 880 
(velocity of rise). 881. 840. 
846. 860. 862. 878. 464. 468. 609 
(Soap Bubbles). 613 (Emulsions). 
626. 646. 689 (Emulsions). 632. 
688. 648. 649. 664. 666. 667. 

Chemical Actioo in Capillary 
Spaces (Fissures). 298. 883. 842. 
360. 867. 876. 

Chemical Relationships and 
Capillarity. 192. 198. 230. 244 
(Molecular Cohesion). 245 (same). 
264. 279. 288. 806 (Haloffen 
compounds). 811. 866. 880. 8iB9. 
489. 444 (Schiflfs Capillary 
eqaivalents) . 467 (same). 469. 
461. 466. 478 (molecular volume). 
619. 620 (salt solutions). 687. 
642. 647. 666. 676 (Molecular 
Complexity of Liquids). 677 
(same). 689 (same). 697 (same). 
684. 607. 646. 660. 

Cohesion. See **8necific Cohetion," 
'^Molecular Coheshnr and Capillary 
Constants.*' 

Cohesion figares. See **Capil' 
lary Phenomena^ Miscellaneous,*' 

Diffusion of Oases. 82. 98 (fis- 
sures). 104 (between Mercury 
and Glass). 180. 186. 219. 269. 
868 (through liquid films). 369. 
878. 892. 419. 660. 661. 618. 684. 

Diffusion of Liquids. Also see 
''Osmosis:* 97. 106. 106. 107. 144. 
160. 166. 186. 196. 197. 198. 199. 211. 
220. 228. 247. 268. 264. 286. 294. 214. 
828 (capillary friction). 834. 386. 
861. 881. 898. 894. 896 (Electrolytic 
Method). 406. 418. 420. 602. 683. 
684. 648. 

Drops, Phenomena of—. Also* 
see ''CapiUary Constants J* 276. 
281. 809. 868 (theoretical). 418. 
428 (Mercury). 431. 478 (pen- 
dent drop, theory). 491. 492. 
496. 496. 604 (melted drops). 608: 



609. 626 (varying number in given 
volume). 649. 

Edge Angle. See ''Angle of 
Contact:* 
Electricity and CapUUulty. 

99. 181. 170. 173. 174 (magnet- 
ism). 217 (spheroidal state). 241. 
298. 833. 843 (capillary electro- 
meter). 849. 360. 363 (capillary 
Galvanoscope). 366. 371 (Ther- 
modynamics). 373. 880 (magnet- 
ism) . 883 (capillary friction) . 384 
(same). 411. 421. 422. 488. 445. 
461. 497. 498 (magnetism). 629. 
630. 656. 697. 691. 592. 668. 

Emulsions. 8ee " Capillary Phe- 
nomena, Miscellaneous:* 
Films. See "Soap BiMles:* 
Filtering paper* Capillary Ac- 
tion. 257. 259. 271. 828. 346. 460. 
608. 663. 564. 678. 

Floating Bodies on Liquid Sur- 
f^K:es. 34. 38. 63. 64. 149 (and re- 
sistance of fluid). 432. 434. 
662 (mathematical and experi- 
mental) . 

Historical Notes. 1. 27. 81. 33 a. 

97. 102 (Endosmosis). 166 (Diffu- 
sion). 225. 809. 528 (molecular 
distances). 668 (spheroidal state 
of matter). 

Leidenfrost'sPhenomenon. See 

"Spheroidal State.** 

Magnetism and Capillarity. 
See *'ElectrtcUy:* 

Mercury. Meniscus Height of 

— . Also see "CapUlarg Constants:* 
187. 206. 221. 

Molecular Cohesion. 647. 646. 

Molecular Complexity of 
Uquids. 576. 577. 588. 684. 597. 
607. 660. 665. 

Molecular Distances. 39. 60. 

207. 260. 807. 816. 408. 487. 471. 
603. 506. 523. 631. 632. 649. 668. 
642. 647. 649. 659. 661. 
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Alflo see ^^Diffuxion.^' 
102. 108. 109. 112. 119 (temper- 
ature). 120. 121. 181. 186 (gases). 
185. 192 (Endoemotic Equiva- 
lents). 108. 211. 216. 219 (gases). 
262. 

Plant Capillarity. 163.167.181. 
184. 242. 800. 889. 448. 569. 540. 
541. 602. 606. 628. 

Saponise Sohitioiia. Meaaure- 
manta. 821. 870. 888. 485. 558 
(surface tension of bubble). 

Soap Bubblea and puma. 200. 
228 (black zone). 240. 260. 265. 
275. 291 (theoretical). 292. 296 
(experimental and theoretical). 
815. 828. 870. 876. 887. 890. 487. 
494. 509 (exi>erimental). 512 (solid 
films). 52^ 549. 589. 647. 660 
(theoretical). 

Sofidity and Huldlty. 70. 75. 
79. 108. 

Specific Cohesion. Also see 
**CapiUary CwutarUs,'' 

Of MdUd Drops. 

801 (metals). 802 (metals and 
salts). 804 (same, and organic 
bodies). 587 (salts). 620. 621. 627. 
629 (gold). 680 (same). 688 (mer- 
cury). 641. 

Of Various Substances. 

312 (immiscible liquids ; method 
of flat drops). 880. 408 (mixtures). 
427. 468 (definition of specific 
cohesion given). 466 (law for or- 
ganic liquids). 474. 495. 510. 

Spheroidal State of Matter. 
(Leidenfroat*8 Phenomenon). 28. 

Ill (literature). 116. 122 (Per- 
kin*s experiment). 188. 141. 
146. 164 (liquids on liquids). 168. 
169. 174. 195. 201. 208. 217. 248. 
266 (liquids on liquids). 274. 824. 
882. 475. 519 (and Chemical Com- 
position). 586. 568. 591. 631. 

Surface Absorption of Oases. 

212. 285. 278. 284. 828. 885. 868. 
396. 419. 430. 447. 449. 452. 469. 



488. 517. 605 (Platinum black). 
668. 

Sorfface Force. 69. 70 (deter- 
mines solidity and fluidity). 75. 
79. 103. 

Sorface Phenomena (Motions). 
40. 42. 52. 53. 65. 57. 61. 62. 65. 
66. 67. 72. 140. 159. 218 (tears of 
wine). 233. 255. 256 (Cohesion 
figures). 806. 810. 814. 826. 852. 
865. 882. 512 (solid films). 513. 
521. 524. 588. 558. 562. 572. 581. 
682. 640. 649. 

Sorface Tension. Also see "Co- 
piUary Constants,'* ** Temperature,** 
etc. 27. 84. 68. 135 (tables). 171. 
191. 273. 801. 809. 810. 812. 881. 
888. 404. 410. 417 (and pressure 
of gases). 423. 424. 426. 444 (de- 
finition given). 455. 462. 465. 466. 
470. 472. 474. 477. 478. 480. 484 
(compressibility). 487. 488. 499 
(vibrations of falling drops). 510. 
516. 519. 520. 552. m. 578. 574. 
580. 590. 598. 595. 596 (Osmotic 
Pressure). 599 (crystallographio 
forms). 608. 609. 611. 612. 619. 
621. 624 (crystal forms). 689 
(ionization). 646. 651. 652 (con- 
ductivity). 657. 

Surface Viscosity. 321. 822 
(saponine solution). 886 (and 
wave velocity). 412. 485. 526. 

Tears of Strong Whie. 218.487. 

Temperature and Capillarity. 

Also see * ' CapUlarity, Thecnies of* .-— 
85. 86 a. 95. 96. 119. 153. 165 
(adhesion plates). 173. 176. 177. 
178. 179. 186. 190. 218 (critical 
temperature for ether). 224. 287 
(freezing points in capillary 
tubes). 239. 252. 288. 808 (critical 
temperature). 818. 819. 864. 871. 
872. 891. 400. 405. 414. 416. 439. 
440. 444. 464. 471. 478. 485. 486. 
500. 519. 535 (theory). 543. 555. 
578. 576 (molecular complexity 
of liquids). 577 (same). 579. 585. 
587. 610. 616 (capillary rise of 
liquefied gases) . 617. 
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